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WPITTCN SO you CAN UNOC 



©tTOBER 
25 CENTS 

30c ll\ CANADA 




typi" ttKtvtntll ymnti rrqunt d 
tubrtcunt thitt u hiUh cuhtiir^ untf 
Juciilc. Teiiico Marftik combmf* both 
Natice haw Miiifait 
hoidt toKf^thrf nhiln falfan'ing and 
frffiy iuhrtratitrfi tht wcirJ»|l fvrH* 



1. DRIVING UNIT 
3, CROSS MEMBER 
3. DRIVEN UNIT 



The 



UNIVERSALE OF YOUR CAR work at up- 



ward of 3,000 t.p.m. under die heaviest loads. It 



Ask for Texaco Certified Lubricacion with 



takes an exceptional lubricant to stand up here» 
Marfalc refuses to '^throw-ofF^ no matter how great 
the speed. It saves the wear and brings quieter, safer 
operation under every load condition. 

Most grease-lubricated tiniversals in automotive 
equipment contain Marfalc when they [eave the 
factory, Marfak protects — and retains its lubricating 
qualities longer than any other grease lubricant. 



_ ODPTW4W41, THE TCNaE uOtaMHV 



Marfak. There is nothing like it for grease- 
type universals, whcei'bcanngs, and many other 
chassis parts. Try it. Enjoy your car^s quieter 
action, the added security and 
economy it brings. Stop at any 
Texaco Certified Station, 

THE TEXAS COMPANY 

T^dco Petroleum PrWurtj 



Th« TsxDt C4fllt>DnV ll til* only ctnnpiany thol nabei Marfak 
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MILES MORE PER 
GALLON on POTMOUTH 

MOTORIST SAVES 
♦I60S2 aYEAR*::^ 









S^/ 



Savei up to Thirty Per Cent Oa Gsu, 
Provide* Faster PJek^Up — More Power — 
Greater Mileage and Smoother Running, 

GET FREE INFORMATION 

~x 



AT LAST! AittooHnivc cAgineert hive smuhed down ihe faimei^ 



tn p*rf«l*d cDoihuftiant The fttw VACU-MATTC idvici the ifO*t 
of |rca»r power! With almo«f nu^cil action^ chit amadng inven- 
tion innamJy puts new life and pep in any Enotor, If adtfa nuleagr to 



eve 



ry gaJloB of yualiae t ^ , prodtitei tpht-eeeond pick-upp Mduiive 
Bcceleraior retpotiic, greaier ipeed and imoother mnniaR - « « vnr 
folding a MW driving thnll for ynuf 

^nflrmiy New — NefhJag LJfc* It! 

The iclf-ftarirT — four wbect hrakea-^knee actitKi— vmainhning « ■ ■ 
and now VACU-MATIO The greatest Enotor brtptovietneni of recent 
yeant Whh it* engineen h»e achieved I practiceJ n»uu of 
automatically balancing air and gasoline in comet propoe- 
tioni for Al-L ipecdi! FiiactioRing dirrcliy with rhe manifold vac\i‘> 
um, VACU-MATIC actually "breailvei^^ when needed,, giving your 
taotoT COtreei coaihuition. Sharply cult fuel, vaftet, aavet dollan in 
gai COA4, reduce! carbon and givet your engine new pap, gmicr 
power and longer lifCp 



* The pbave letier ftvin t'alirarala I* oaa*IIHtv#i aori. I* 

JaH >» ot the iuaO|r letlrn received trani eathualnfeLlc aueisp 

GHaranf*«rf Gas Savfjigff 

The VAdJ^MATlC provM itaelf on eve^ car. li u guaranteed 
to give Worllt-whil* gat aavingEp quicker pick-up, and morC power 
or it codt you nothing. ‘‘On a tejt I gained an average of 4 milci 
oa a gallon/' wricei Alex We til, "Varu-nueje U the be if I have 
ever tciei" Ctarance Rutrin — ‘"*1 have tried the Vacu-mKIC on 
Ktveral tetlJ and find thM I gat between 3 anil b milet pcf galkn 
increate^ have more milrage, haV* greater pickup." 

fr** DpfoHs 

Letm ahom thti remarkilile device that ao greatly alfectf the 
enrire performance of your motor. Leant why your car il coding 
you enfra money lo operate without VACU^MATld Se* why 
your VACU'MATIC equipped car wiU leap awa^ from traffic 



without tputter or heaitation, Diacowr a new (kri vifijH ihnJl and 
enjoy (he tavingi that nuire ihcn o&eu VACU-MATlCa dighl 
coat. Get ihc facial W/tite rotfayl 



■FREE OFFER COUPON- 



Ffti Air Cart 

VACU'MATIC il cnutructad of lix pani, 
elcetrically Welded into one unitT careectly 
adjured and lesJed at (he (aclory. Nothing 
to regulate. Any motorut can attach VACU- 
MATTC in i™ mihotefc Once in, iti only 
reminder u the nirge of inatanl power and 
ipeed it give! to the motor and the lavings 
it afford your podietbook. 

Tie YACU-MATIC Co„ WoMwofo-ga, WIs, 



Ageitfs oflcf 
Safejfnen 

It ran are InIrA 
eat^ In enenlni' 
uy 1e tt,l ilaJly. 
e b r r k eavyan. 
lEvrlu-lve *+ert- 
lorlev new bcHtr 
cninletL 



THE VACE'MATIC CVMPAffY 

I T«lT-bffW« ntmtp Ht„ Wnnwnlaaa, Wla. 

_ tivntlcmrnt Tlnipr iwPId me full ynrtlcnlnri roacpenlne Ihr 
I Vju-u^anllr and delHH* of ran? Fr*r DITee., ThJi mt caviwa 
dsev net oblJ>awiv me !■ ney way. 



I Nimi 
I Addr^ 
I Gty.. 




T h X a One 




W'hrn urHflfm to atfucJ’tfffErrii jfleaso fliftiffuFi j uf/uitEi jittmcimi jr 
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T.I«phon« Transmitter and Recelvar used at the Phltadorphla Centennial 

From one telephone 

to thirteen million 





Fifty-eight years ago a tele- 
phone was demonstrated at 
the Philadelphia Centennial. 
Today, there are more than 
thirteen mi Jlion Bel J telephones 
in the United States- Three- 
quarters of a million peopJe 
own the Bell System. They 
and their families would make 
a city larger than Philadelphia. 

It took long yearA of pionoer- 
Ing, forward-looking planning 
and honest management to 
build the Bell System as It Is 
today, a national Institution 
fulfilling a national need* 
it Is a big system, for Jt 
serves a btg country, ft has 
grown in sJxe and usefulness 
because ft has been built upon 
the solid foundation of service 
to the public. Its constant pur- 
pose has been to give you the 
best possible telephone service, 
and the most, at the lowest 
cost consistent with financial 
safety. 

The test of trying times has 
shown the soundness of its 
structure and the rightness 
of Its One policy, one system 
and universal service. 



Bell Telephone System 




terlfijir/ to aftvrrU^nriT pfrojt? tnmHon Pppular Mcctiankji 





Popular Mechanics Magazine 



H. II. WIXDSOR, F Duntlf r 



H- H. WINDSOR. Jr., Eilltor and PuWiiber 
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Vol. 62, No, 4 



Special Features 
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The M iracle of Lig ht . f 497 

The Electrified Home [ 514 

Fog Still Challenges Inventors. . . 520 

Proving Ships in Tanks 526 

ThrillR in Homemade Movies . 53fl 

The Gadget King of AmericaC^^ft^‘^536 
Things Lightning Does and Doesn^t 546 
A Million Dollar Hobby . 552 

Magic for Everybody , . . , . , . , . . 569 

Mechanics of Teaching Your Dog. . 574 

< continued an next pAce) 



Flying the Spanish Main 

OEVENTEEN-TON clipper ships today roar above 
the Spanish Main where yesterday pirate ships 
chased gilded galleons for gold. Nowhere else in, the 
world do scheduled aircraft fly so fast, so far and so 
safely. In the olden days of terror^ weeks were re- 
quired to cross the Main. Now, on seven-league air 
lx)ots, you can do it In a matter of hours. Sixteen 
pages of pictures in color in the November issue show 
you how aviation has conquered the Main and an 
article contrasts travel in the days of the freebooters 
with a jiourney in a clipper ship at two and one-half 
miles per minute. 



Next Month 

'^ODAY’S up-to-date service 
^ man does not depend on a 
monkey wrench and a '"hunch^^ 
when he starts tinkering with 
your car. He uses such aids as 
neon lights to check ignition, an 
exhaust gas analyzer, frame 
straight enersj axle presses, wheel 
balancers and aliners and track- 
ing gauges. An article in Novem- 
ber describes the modern equip- 
ment for servicing your car. 

Cooling with Steam 

^jPHE same steam plant which 
^ keeps your home warm in 
winter can keep you cool in sum- 
mer. This “steam vacuum” system 
of refrigeration is cooling many 
New York skyscrapers and its 
simplicity^ lack of moving parts, 
safety and economy make it prac- 
ticable for the home. Read about 
the possibilities of this t>pe of air 
conditioning in the next issue. 

Some Queer Fish 

Gulf of Mexico is filled 
^ with grotesque and mysterious 
creatures. For instance, there is 
the blow fish which inflates itself 
like a balloon to frighten its ene- 
mies, the cow fish with horns in 
front of its eyes and the porcupine 
fish with a protective coating of 
spines. In the November issue a 
writer who has caught many of 
these denizens of the deep tells 
you of the queer fish of the Gulf 
and their habits. 



Uilljn-linl JJiDnrhly hv !"mTl,.VR to, acm E**' tVnlATln Hfirrl. nilrumj. r.P, Flnslr 
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al! oEh(T ifnunfFlF:^ JliM il.fHt t ri‘ur rslrn for TitMliiEe rhjmEdi in I'l'limi Ihni-E lif rninrtfJl tn Mt InrtiEfrlljEcLji' lU 
illiLilnutr .leljiT. roEirrt-rl JTflEE^r. Ser'1 13. 3&nri, nE Eh"- VctfE fllUre m ['hiFieo, TElJnol*. under 
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If vail havr 
ryruilt >'ou know itfl 
oupri'ntr quiLUfii'B of 
lubrwiiap. Yon havo 
bcon flbte lo Xntjuiiuro 
vifliblyT tbe added 
pDwrr> luldi'cl Uilltv 
age and eenerAHy irt- 
rreaded effieirnryPy- 
rali hail efTeeli>d. 
in addition to th^, is 
the inakihliav cicnient 
of naJety and prutefr 

tiflji with whirh Py- 

rn |1 eonntantly gomtlB 
alJ frictionaJ iHirto of 
your niator ainilnat 
wear and daniaf;c. 

Here in a quality to bo 

appreciate when you ^ 

so# how PyTilU miUcM rupair eifirnpe; when you Boe hf^wV. ■i 
milch loiigf]- viilvea und nngi fu net ion prupcHy and how 
carlwn forrpatjoiifl fail to acpumulatc. 

Figuri.>d in the uiituill power cost and repair Bavinjpi it 
Pyrtdl rewta you uotliinK to ut**!! It ii a intying 
invcfftnaents Ami, it adds inkmcasiu-ably to your pfeoaqro 
in motorinir. 

l^roll Ifl Bold the world oVet. It Ir: uhhI und dependrd cm by 
EDRlnHiinir a-utbuiiilcn . . . Harney Uldnsld^ A. £>iift(Cti' 
bf^, Pin rumwtiMTH, M^uifl Meyer and many «theTH. It you 
haven't tried Pyroll liiKih for ihe PypiK j<lHn nr^ hBnner. and 
drive In. Th# iiervlce atatlnn or atfendnELt will hand ypd 

ui Intercntlna rumphlEt which telle yuu Ihc important Rtnry of 
th(>f nuprem# hlOrlratlon arcompIlehtnEnt. <Jr, fOftEl the CfhUP«in 
bciow. at. nnre. it will brlmr you vahiablc inf formation and our 
Trial Tmt Offcff. at na ubllitATlan. ManUlarturcd and dual-' 
autced by Pytoil tldUntiaTiy , W. V. KLddch Fttis.. AIU TyroU 
Bids., LaCrvMbCu WU.» 



( Contents— ^Continu ed ) 

Afrlcullure — ll^ht wakes sleepinsf 4 «#d« and «p#«da 

growth . . . . ■ SSl 

Air Conditioning— winca in S-nuth Africa^ prupoaed > S3.5 
Airplane 

reVerBihlg pitch prnuwller acta aS brake S61 

thrilla cf flyinc the mad 5BZ 

Amusement Devices — aerlaji^wliif loops the loop 

torty foet ahuve gruttrid ■■■■■■,. ^ ^ > ■ ■ t5fid 

Astronomy — Invisible li^ht from stars shown by 

photojcraphs Si 7 

Autotnohiles, Accessories 

carrier for oU clampi under hood ^ . .dfid 

ewhaUSt gaS made »afe hy fuel vaporiser r < , +S40 

PrOtEctor for iraa tank prtrypnti thgtt pf fuel. .587 
radiator Freed of acale hy tableta in water. . . . -&51 
water loss from radiator endeii by sealed cnnl- 

+ inf . . . ■ ■ ■ . ^ * -r ^ t r t ■, T * T , ^ , Sd 2 

Autom ub Us B , Bua«a^— articu iated. coach train climbs 

" - Afai^ .542 

Automobilesp Deaifn 

o ne ■ b otesepowerT one passen y er car , ■ * . * . . > , 5 1 fl 

atreagnlineJ car has motorcVcLii- gnjrime ^■B'41 

Afl^mobJloi, Manufactiiring^ind action oven caol 
' man, bakes paint on metal 



to 



, ,S72 



AutomobileSj Racizif^— midfets of the fOariHJr noad-SSa 
Aulomohiles^ Repairing 

bT.ake-shoe atretoher aids on relining , . ^ ♦ ^ 551 

cylinder fame SaVeS time it! refitUnj pistons .557 
Automnbilea> Trucks^— Blsepiug berth in cab ■ . ^ .523 



Aviation— floating seaplaiie hangar reata un pon- 

tiMina 

I Bo st^— ppntp on, with out 

I , Bolt— ConnectB two wires without auldering 
-ta Book !^nds^ — with sipper base 



bull, is safer 



■ 515 
^5J30 

■ 5£9 



Pyro-M H*s l»*n 
CvStod and proved 
In Papulag 
MaoHartics Laboc- 
atory and fs used 
an printing and 
binding aqulpnwvt 
In R' D p s« I m r 
Mochanlcs* hugo 
Chlcsio publishing 

plant. 



DISTRIBUTORS 

Check aqiwTc in coupon be- 
low and mall at once for full 
faqra of Eitreinoly desirablo^ 

moaey-maklnit Ppenlnpt« 

avallabLe. Tremendous ftrow- 
in|t demond everywhera 
makes P>Tollyour ftreatpst op- 

E nr (unity. i(£eo Saturday 

veninft Post,. Sept, 15? Coun- 
try C»entleman, Ocf,; Time, 
Sept. 17+) Don^t delay. 

Genuine Pyroil is pmttetcd by 

1'. C.'BjiaJmn suJ iolfriin |w.L- 
TO V. KIdcIrr. ilji 
tb-imiilm'. IdmtLflud Ipy tilbu- 
sn[iJirdb fartary-enatiid raiu, hear- 
LciK signal ur« hr-l^^w. Not hIJ 
tinder any ulbiT iuiitio. 



Came i B u nmbined vrith mlcroscOpo In One outfit. . .572 

Coflarlaa — nail file for 577 

Cancer — use of cold light in diagnosing, .S34 

as 5 73 

ijpoT— iiJ6^TfcEe+ ten-ton, tbTrty-flVe FBet~ETgIi ...... + &19 

Electrical Apparatus— stamp Hears paper amt pre- 

ven t s forgery 543 

Electric Ey e c ount* autoS, ignores Others 534 

F a n+^'electrlc, at omirer keeps insect way . . . . . S t S 
Fishing 

li aluminum balder for bait fssterts tobsbing rpd.SAS 

' fertilizer fur plaota aids growth of fish ++,+ ,, +54S 

-FUea 

i _■ avoid blue b.o.^OB , . , . . , . , . ^ . r , . . +571 

used in st udy ot man^s heredit y SS4 

, Fore H try ^^JSD of fire in destroying in»c ta_ . .... .. , 5^7 

Fuuntain^ — memorial to SouHg 517 

Funnel— with air groove .........,+..l... + ^+ , + , 533 

Furnlture^Hidehuard, curved, utilizes corner ■ pace +525 
Gaso l itie — -knock measured b y test engine + . , i, . . .5g g 

S43 



GaH Pipe — detector fVadi leaks quickly 



GlaBE 

Cold 



-vacuum dishe grip for C&rryi ug ■ 



placer mine thawed out by divertltig river, . 
sluicing wheel lifts water to wash pay dirt. 

club tape gives ppiitive grip + . , 



.55 1 

.580 
.544 
+ 572 



Uji^rry R+r^ facii. 



. Cn.iiJil.r 



f>YROIt 

LUBRICATION PROCESS 



Hurse Racing — periacape used to see over crowd ■ . .551 
Duarhold Devices 575, STS' 

House Numbers — holder let e , .535 

Inaecta 

fighting the honey bug ^ ■ .... . . 545 

magic pnisons not harmful tu man. ,.,,,,, + .+515 
Lamp^pocket^ with headband leaves hands free. ^.533 

L*iwPj_EJ.4* i«k * + ■ S 6 S 

Lethe — huge, turns out glnUt maStS .... ...... ... 543 

Light'^garden^ shaped like muahruom 55 ^ 

Ligh ling— Germany's Black Forest village uses UU- 

u sual m et h 9 d of , . , . ■ . . . . . . , , fiJiO 

Light niiig'^-Speed of 544 

Match Holder^— pocket, contains compass ......... 525 

Metals— tested with Vamisb to show weak aunts . . . . 5S7 
Microscupe^^omblned with camera in one outfit. . .572 
MuiHtener— water visible with glass reservnir . , . . , ,5fit 



Museum— clip per ship converted Into 



+ 65fl 
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Every Needed Fact/ Figure, Formula— 
Every Shortcut and Special Method 



fji t#te 



WHOLE FIELD OF MATHEMATICS 




«»w in OXE Hand^^ Volume 

For iKf 6 r*l 50 U c[iik liave thb ni prartic^ mitt htmnf i rnl inftjrrua- 

intj. I rmln uml buAiiit'Wiy ruiHlrnftctJ JnlO OLf ilQTkdy hdofc Fut 

julrls rcifcTonre. Thin vnlurnc! puta riislil at ^'our finitiTtipfl. iititaut farts and 
iuniiuiiu for rniikiiiJt rvi^ry kiinl iif niathrniatiral ralnilntirm. From hniiHmljs 
Ilf difformt jH'iijirci'Ji. ihi.H Inrafmation bos RULhrfi^ icjipllitir, 

liiitlnl dcmth into liricf, »iiuph' luni^uagi^ anil appli^^d lu Mi^tunl |imbti.-ma. 
Evrry JiiLtn ill l.>iiBiiif"^=kj e^yory pnaTi in mi'L^iitiiirEil irfljL'S, rv^'ry ntnn B-lio 
il^'S It tonl or fiiut ta iiiakr yLilrLilLitiuna nr cflt iltkltf in afiiro^ shop, ur 

wit] Itnd hyrr a 1 Tyuaury lOr liinnyy-luelkiliK. ninrKiy-fiayini; Jtlyfti. 

THE HANDBOOK 
OF APPLIED 
MATHEMATICS 

Nn prrvioiiB koowlrtLar ■nf nmf In-timlirn bt niH'fliH!. KoAlndy ta rsH 
ipiin.>tt Thr SfM’rifio ittformal Inii ytin w'anl U I'oiy to find, bjf lonkinK 
il up JlK thr itn|y]i. Thy bijijk titki’S lip ri-i-ry trudn and yOii 

prayiinid tijclhdda, fEisily wnrkrrl fnrjunliut fur eolvittn tvcry prtiblrm. 
Thoitaamlfi of epyriHi' naanipLE-a ahuw^ you just kow ira inakr yniir 
PEllrilLilioiiar II yOtiT Wurk ilivolvi/o ntnthnmutirft in 11 ny w'lty this 
complete TcfrrPTire hunrlhixik Id an intliuptMjwiblp paTl ol your f^^pn>icnt. 
ifi an umioiniK tinu-HBftvyr for any oni? rtmemn'd willi rnKiaorrinB, 
LL, . .,.,.>Ginryt rlnrlrifilyH nti'-riioniF'it, ronairiirtinn, amuiuOibili'S, nsarbini'ty, 
priTiitiijc, nir atiy oth^r iiiduArrinl work: or with armunl iuit, uudiiinit, iiianiilai tiiring 
oT any [jiMr Iniaiith'HB inatlimnaj in-e Nu pniciir-al itiiitih no liuuhr-fiw&nr 
who Tniilkcii an iiyraaidniil n^nir, nti oiif who has u tnmic wijfkuliup yaii nffornl to be without 
hhr valuable tiJuriiitttioimuit’kly foLLUii in this In 10 k. 

ThisValuable 
' M A Cloth Bound 

JL X Book 

RAPID ARITHMETIC 



Save Time — Be Sure 
of Your Facts 

One- quick turn to tlir iipdyi in thia eoinplete Telrtt^nce yoliim* 
Rnd yinj find al once all iJir faettt obout your nubjcct -ifie 

liietlacKin «if dnillK the work^ tlip cOd ies t f uriiulla f iir iiiakmg Ibn 
calculatLoii!!, ciauiaUtely w iarked nut sanipitprobtem^ tl] it allow 
you jufit what to d*i. Vou ttvoiid the oApetwive erruri^ tliat hanoi- 
cap the min wJjO merely giieBisps. Think wfHit ftH adVflJltJ^P' 5-t 
19 to hliVf nil thif* infurriiitiiui Kslhered Into oue liandy bofiic 
that you nun carry in ytvlir poekipt. Act tiKlay Mui lake ndvan- 
tago of your otJtMjrt unity to examine thia bouk for five ilaya tree. 

Si iii|i1ifEecl, Of jpeinlul^le iMelllciili* 

liy nn EsL|K-rt 

The luithnr of iIiIr book, Mr Marliii E. JanoMiD., Hm fiod thn 
widest CApefienee in practical ti urk. Trained os a m.vil enginrer. 
he hu built |iiPUielH anti dmus, l-iiiuls and liuUftest ho nua nlia 
yeara of eA|icripiitie in railway and industrial euiwtructioii 
lie hoe iiintructed Adult class™ at New ^ nrk li niVelH-Lw. Ilc 
Kivea ytm llte benefit uf liin wide esperience in thia book. 




Sft IIiiu 'l*hunm^lilv It Covers the 
.Needs of YOLIR Work 



Arithmetic ilrtelud- 
Inii Slide Rulel 
Alflehra 
Geometry' 
Trlftpnarn etry 
VV'dflhrs and 
hi eaxuro!! 
Mechuolc* 

EicB vat Jana and 
Foundnilona 



Concrere 
Brick Work 
Carpentry and 

BulkllnR 
Lathlnui Dncl 

Plasterlni^ 
Palming 
Plum bin 
Heailnft 



Machine Sbnp 
Autnmutive Shop 
Sheet Metal Work 
Eleeirlcliy 

fD.C. and A-C.) 
Print Shup 
BuslncAn 
Mathematics 
Accoiintlii^ 



This btiok givefl you quirk ruethfMb nf 
additiuiip aubtrartinu, inultiplirAtinn, 
diviaiorit frnctienht inlerwt nml dis- 
Fi'uinl-, perccnLoftc, culeulatiue nnwrra 
Aud rasith, niid even' aritliniutiral pmlv 
Jem, Also niRiiy interiwliiTE and curinua 
piiQEl™ of iiumbi^rH^ both niiiLeiibg and 
iruitmet i vc, R rimlar prlct’ $ I . SO. t li vf n 
ahAnlulety' free witn THE fiAND- 
llOOK OF APPLIED MATHE- 
AIA TIL'S. 



5 DAYS’ FREE EXAMINATION 

SEM» \0 M0>ET— MAIL THtS COUPOX 

f A— 

: D. VAN NOSTRA NI> CO-, 

; 3M Fourth Av*., New Yufk 

S Send me nti fl.pprfival TAr //d udfwflF of Applied 

■ Afflfkrmoffrfl and ituppil Afifk f-ToCr Witriin S daya 
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BUILD 

RADIOS 

AND RADIO DEVICES 

deic^ibect in^ 

POPULAR 

MECHANICS 



MAGAZINE 



Thnusatida are huUdlnA the iiurccwful l^dln Sets and 
Radli> Dindce* depcrlbed each majith In POPULAR 
MECHANICS MAGAZESE, hearlajl the Btamp of ap- 
prof-al of the POPULAR MECHANICS Radio bofUtofT, 
When you buhd your POPULAR MECHANICS for 
auurea resoles — uoe 



only approved partBr 
ely for yon* nc pri 
Easy to linderscand, accurate, and 



* . . . , - - r T carefully 

aelKted In kit form e^lualrely for you* at prices which 



will fMive you nsoney 

completely detajlf^ hlue prtnta are available with each 
kit- niie five Radio Devices which are described helQw 
are only a few of the popular kihi which are availably 
Order your kit today from ALUEtX — Radio Parts HoadOL 
quarters, or send for FREE P^rts Lists lor huLldlua any^^ 
Radio Circuit which has appeared In POPULaA^ 
MECTIANICS or any other ma^£lne or handhooki 

LITTLE GIANT AC-DC PORTABLE, 
J>E9cnhet| In Popular Mcchanlca 
March^ 1U34. A Tour lubo mltlrei wltn^ 
simulne pnwrar. Kit of 
scloctDil poriJi with 
speikLf^ JeoH tubes. 
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bulletproof shield used In war on 



^34 






PENTAGRID MAGIC BOX SHORT 
WAVE CONVERTER. JRwrlbcd la 
Popular Medianlc* for April, 1133L A 
eucTwrul 8. W. CDnverter 

Without pliut^a rttik. Kit 

of EMitS. losg tuh« 



*il®i 





0 






0 
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POPULAR mechanics 
AMPLIFIER. DefiT-nbed 
iU34, Popular Mechanlcin 
pose [powerful mriplJller» 

For pr^llCal lDWH:nst op- 
entloiL KJt of parts . . . 



BEGINNER^S 1 TUBE ALL- WAVE 
SET. Describe In Pupulai Mechanic* 
for Junuary 1M4, Anrborfy pan build 
thi* floKltjlD Ihtle set, etthsf for batttry or 
A. c. uw. KiL 0t pens, 
loB* sEce^rlcs+ , 





TT'PE RELAY FOR EI.EOrRIG EYE. 
In Poptlitf Mechanic* Tor July. IU34. A 
low-roHi tube aiMTiiied photo-rtti relay foe 
buDdrod* of applications on IID VoH. A, 
r. nr D, C. Kit of ptuta 
with tuL>e aud photo-ecli 



« ALLIED Y RADIO ^ 

133 W, JACKSON BLVD,, CHICAGO. ILL 

DEPT. K. FREE 

Krvrleacd yoM %Ml find t , . Tot whinh yntr j 1935 
will aro4 FTIC thfl PepaUr M«di*nli:a Jlsdia I a 

Kit ur Kiia [ hiVo pl«!cko<i IhIdwi _ iKALJl.LJ 

D LittI* Giant AC- DC PortaM*. 1 CATALOG 

□ Pm U^TTid M«rlc Bee S- w. Converter* [ 

D Pep. M*eh. ZA3 P. A. Ampllftar. t 

C] B«Emn.EF'e 2 Tube All-Wp-re 5*t. . 

□ Tub* R«lay for EJ*etric £y*. | 

n J5«id Tijti ycliir FREE IW Fasui CaTelupr. 

N aiiie . , 

A4 lima ... . 



Navy, Britich — ^^^Nelson" helped to float hy "aally 

ing «hlp“ 

Parachtite — gliding lower* hoJIaoq gondala 
F»vbig — portable ewacrete slabs cut expense .... 

Pearls — found in America ihipped to Orient * , . , 
Photugmphy* — paper nr fabric Oensitizer Speed* en 

Larging * * * . ,Sfi 7 

PoUce — nne man 
crime , . . . . 

Poatwl System, U. S. — lew things delay mail deliv- 
ery , * 

Poultry 

egg cniuiler on wing keepa record . 54 a 

new use for chicken feathers * * * . SS 3 

Radio — easy solutiuns for common problems . . , . . . 5 SS 
Radio, Apparatus 

otnpMer^ general- purpose, uses receiving tubes. 5 fi 4 
cathode ray pacilloscdpe for amateurs BBS 

code Sender is semi-autoniatic .Sfifi 

uistalled on cultivator *SSB 

mirt-DT^drum television in hit form SSs 

Radioj AutamubUc — set above windshiald *. 5 S 1 

Radio, Broadcasting — big wren that personihe* the 

name of WREN - * ^ * 544 

Radio, Receiver 

beginners' twe-tuber for sborC waves .*.*,*. 

eight'tube, covers five bands ... * .SBB 

Railroads 

locomotive ho* sl^C engine* but will run on 

any five * * * * ■ SRH 

steam-driven motor train burns COal-tar oiU , , .524 
Streamlined engine, dr)ver*S cab at front* * , . . . 540 
Refrigerator^^ierosene, milk for quintuplets coolEid 

m +-p.....-r....,.* + *..,,.*.....*.*,,,,.. . S 40 

Restaurant^ — ^rolling, made of oJuminum ......**** 534 

Salt — ■well taps Ocean of brine .It 41 

Sandpaper^— block holds abrasive In place ,..*,**, ,517 
3 hip* 

arc-welded strol freighter ha* no rivet* ..... . 55 a 

comp re seed -air Stahillser stops roll of ,****., , S 73 
^‘four-leaf clover” propeller to drive "S 34 ” . . . - 
proving ships in tank* *,*,........*..*,*** . safi 

steamer ^'boiled" ia water to free congealed olL.SflSi 
Motor — giant screw propels S 4 B 

S Soldering Irnn^utCE electric plug as handle *,***. 540 
Spray Cuttr— applies plaster in Uniform coating*. . . .540 
AH nji-pyr* Sprinkler— —on wheels operated by water tum- motor « S 50 

jr^titcher^— portable for bags and cartop* * * * . * , . , * . 5 BQ 
YTrack^ — sprint block* permit faster start .523 

Tractor — "trains” move freight in far north * . . * . *553 

Traffic glare meter test* auto headlamps ****».. .SlB 

Tunnel — train Operates door when It approaches* 5 . 6 Z 

Walnut* — Ethylene ga>, hulls 

Watch Repairlng^^uick timer speed* Up ....*,** .Sdi 5 

Walor — filter removes disease germ* .....541 

Water Sports' — floating ball with paddle propel* 

swimmer ..**,.*/* *45 

X-Ray — on wheel*, tests heavy steel ........... . S 77 





AMATEUR MECHANICS 

Automobiles^ Driving — window cushioned,^ prevent* 

injury to dog .... ,5Q2 

Bahy Carriage — canvas pouch on, hold* packages*, 5^ 
Baby Crih^ — clothes and lincD at hand, under . . , , , - BQl 

Bacon — simple method for removing rind jjgfi 

Burglar Alarm — operated by door switches . , .* . . . Bsa 
Camp Trailer — water system for *e09 

Chemical Apparatus 

Sanded space on glasi graduate prevent* error. 592 
suction pump helps filter solutions ....*,*** . 813 

Chinaware — Kow to rtmove Stain* S9S 

Clock, Electric — on lampshade ...*,,,* .,***.,. * .Goa 
Coil Spring — ^section* anchor tubing or cord to wall* BUB 

Dog Houae ha* adjustable ventilator **,*.*.... .€D9 

iDuplicator-^Stencil paper used on homemade* ■ . * , .593 
I Dustpan — aids in fighting fire ....*,,***,*, , , . . .608 
Eaves — >^elf-cleaning strainer prevent* leave* ,*«,,, fiQj} 



(Continued to page BA) 
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Are You ST TT.T. in the 

DEPRESSION ?? 



T imes are better* Business is- out of 
the rut^well ahead of a year apo. 

Mill! ons of men have gone back to work* 

There's more money in lots of pay en- 
velopes. But what good IS that to you, if 
your pay check is still written in depres- 
sion iigures! 

You weren’^t BO discontented a year ago. 

Tn fact, you considered yourself lucky to 
have a job* But now — you have begun to 
wonder and worry why the oncoming tide 
of prosperity hasn't reached you yet* The 
situation Is get ringdesperate.Bi lb continue 
to pile up* You can’t get along forever on 
a “shoe string" budget. You must win back 
those pay cuts. Other men are doing it — 
how can you ? 

Certainly, you can't wort any harder than you have 
been* And it isn't a question of your intelligence, 
honesty or ambition. Those virtues do not solve today's 
problem — they are often insuHictent to hold down a job, 
as millions unemployed sadly testify* 

Rut there is a way to get hack to the prosperity pay 
check* A way that's probably far easier than you have 
dreamed* A fian that has been “depression-tested." 

During the worst period of the depression, this plan 
was helping thousands of men and women forge ahead* 
Today, during recovery, these same men and ivomen — 
their ranks swelled by thousands more — are being 
picked for top positions. They arc escaping years of 
monotonous, routine service — achieving their dreams 
while they are young enough to enjoy success in its 
fullest measure. 

Since this plan, brings results in bad times as widl as 




good, it obviously W‘orks independently 
of business conditions. As unbelievable 
as that may sound, remember that suc^ 
cess is largely up to the individual. Most 
men struggle through a depression all 
their lives. The few who forge ahead ride 
to success the same hustnesi tides that 
sweep the majority to failure* 

The LaSalk Success -Building Plan is 
made for inen like you— men with courage, 
ainbition, persistence* who need cupcrT 
guidance to make the most of thdr efforts. 
But LaSalle supplies even mon than 
that. Not only individualized training and 
coaching to help yuu meet today^s cry'- 
ing needs , . . but also the very step's 
you need to take to fill the job ahead, 
and force that pay raise quickly. Any 
synopsis of this plan, which we might Include here, 
could give you only a vague idea of this service. We 
suggest you mail the coupon for complete details on 
your own line of work. 

Today's Danger 

Tliere's a real danger to accepting "'depression pay" 
these days. A danger that lower wages Vi'ill continue to 
dog you — for no employer will pay more until he is 
convinced you are worth more. Some day* some way, 
you've got to convince him* There’s no time to lose* 
The sooner you begin, the better. 

If the LaSalle Plan has fulfilled this aim for thou- 
sands, isn't it logical to expect it can do as much for 
you^TIus coupon can easilv 

become your passport to ^ I » 

better times. Mail it todav. ^ ^ - ' 



LaSalle Exteneion UmversitY/ DepL 1064-R, Cliicago 

1 would like to know about your Success-Building Plan and 
service in the business field I hav^ checked. 



□ BugliicEa MBnadeintpiit 

□ Klfttier Accauntancy 

□ TraHlc MaaiiftEfnent 

□ Modern SaletnlRDihlp 

□ Commercial Law 

n Law: of LL. B. 

□ Expert Bwlckeapla ft 

□ C* P* CPBcblna 



□ JiiduitrlB] Mana4ent«At 

□ Modefti PofvmanEhlp 

□ Peraoniii'l ManaAemi^nt 
G BuxIaetB CorretponiltnCR 

□ Butincaa EnAlli'h 

□ E(TiK~tlre SpcalUitA 

□ Office Manaflement 

□ StenoCypy 




Name 

Address 



.Age... 



LaSalle 

Extension University 



When lurittn^r to tHfuertiae:™ }il€Q9C tn cut ion Popular Mechanics 
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“I Saved Six 
Otders And Made 

2 Mfecks Pay 
inOii^Day” 




ThanksToThis 

Podetfb&ime/ 



I 



N my first five years 
as a salesman » 1 
never made more 
than $45 a week, I 
knew I ought to make 
more. But I was igno- 
rant — untrained — 
didn't really know h<jw 
to selL I was com- 
mencing to despair of 
ever learning by expe- 
rience. It wasn't until one day, when I 
was reading a certain magaiine, that 
Z ever knew there was any other way to Icarm 

What 1 read gripped my imagination, I wrote to 
find out more about the sensational training men- 
tioned, and the amazing new Free book, "The Key 
to Master Salcamanshipt^' which was promised. 
When the book arrived^ however, it had a com- 
panion— a tiny pocket volume called "Mistakes 
Commonly Made in Selling.-* 

Do you know, that little book alive with idtna for meJ 
Just one page tipped me oJT to b bad mFstake I WBb making. 
Moreover, it me how to »ave at Iraat bix reqept prpi- 

Ffl-Cts — turn them into although I thought my cheoccB 

were gone. In one day^, jmt c^ling on thoae BIX oMi fop- 
poiedly hOpeleflB proapeeta, T got every one oT them — and 
made $0a — two o^lnary wrckg' payl 

You bet 1 mrolled for the futl cooFte of tfainitlg after thatl 
Today I atn making S420<^ a year more than I did then, 
I've lost my envy of the *"bom''' aalesman; this training 
jTiAcf^ B '■uc^cctfI 14-1 out of rnc* -ba it can out of aiiy--- 

one with ordinary brainn and education. 



Two Books FREE! 

WhfrthwyoiJ btc plueelnc aioFig iinBurtN^iwriiMy 
on a saLu-imun, or arn dawn In I he mt In a rou- 
tlTlfi Jub, aeiKl in ihi! euiipQii lotliy tor yo^ir 

Free enplEst of tliest tvoo worLthirfiil tiOOliB flwi 
why ao many mEii, who rt-mJ ihfSH! hooiia have 
fllnee roVTjntfd Into the bln-puy riinkn of aiir- 
I'tssufiil aatearaou. tb rough inis vasy forrii of 
triijning. Xo ruflL; ho oblifta- 
tlon.. ,\i;:t MOwf 




7Ar- fS-f t,i 
yU rJk^l^NSI'lip 



f.' "-rf- 



n,itional salesmen's tkatning 

ASSOc:JATION 

Depi, F-ICT, 21 \V, Elm St., CHICAGO. ILL 



I Natloaet $*le>mon'B TralutnA Aaaoclittloin 
l^cpt. 2l W. Elm Si., (^hloutto, Jh. 

Without o>^l1?idEun to rar. plouae si’iK! nvo " MlnTat™ f‘oin- 
monly At^e In Srlllnji,'' an well Kpy lo M^uUt 

najvimp, and full deta]l>i oT your I'afiouB iiurvliift reuturi'.'f, lo- 
PlHilIri^ youf FREE I'Jinploytaoal iSnrvlce, 

Na-me . , 



AdiircBB . 
City .. 
Am. , , , 



. .State 



. I .'Oi'ropHilon 
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EnVolope-^large, made from two small oneB . . . . . 


-rtsifi 


File — making tangs Bate 


^ j ^ ^ ^ 


-618 


FlawerB^— artificial, made from tin cans . , , . , 




Furnace— retriever far articles lost 


under grating. 




Furniture writing desk in Colonial 


design 


n§10 


Home — improvements in the 






Iceboxea — repairing leaky + 




,S9Z 


ice Pick^ — improving handle ...... 


- - , 


.6DA 


Jewelry Boxes — <orh feet for , , , , . . 




.SJ4 


Jig Saw 

rack holds tools, on arm nf . , , 


■ 4 + a i BI.BBI.-J. 


,620 


ripping fence- for 







Ladder 



loLdiag^ fastens to wall .flgp 

inner lube 

Lamp— emeTfiency shade made from CDrk» and pa- 



per ^ ^ ^ aso 



Lily Fonda how lo remove scum 




MatldoUns clamps for repairitlg, bowl shoped . . 




MarionetCot — Eecrets of making 


.eis 


Milh-Donr — opening, how to moke burglarnrociF , 
Mblarcyclit — shields protect legs , 




P'Pe hale dug by water preBBurc 


. . .612 


Raxar Blade — pocket knife holds while stropping 


. . , S82 


fboae tJushes—^bOW to oronaoate 


. . .Hn|t 


Rubbers drip psu holds wet 


. , , Hff2 


Seat — canvas, chilETB, Jor use at movie. ........ 


. . ..ISO 


Ship Model 




dummy helpful for dimensioned details..,. 


. . .B89 


how to simulate antique wear 


. . . 620 


Viking* for beginnars 





S makers' Aoeessorief 



tnJtton improves pip e 

navel citarette holder .sfti 

Sta r” " five-p aint , ho w to d raw . , .shb 

without soiling floar ^ 590 

Tennis— r E ^ltlation size table ....... . . . . . . . , . S80 

Vaciium deaoer— -molort, old, uBefLil m workahop, ,6011 
Vent ilatioB— far room without draft , ,620 

Wall $afe— eloctrieal hpohup PpenB , , . , .613 

Wax Crayons' — what you can do with 



SHOP NOTES 

Automahllea, Repairing 

how to icrvicff knee-aation. wtievl^ . , , * . ,fi3fi 



' ■ - —M*- 

laok WBgherB- prevent aticky Valves 639 

t^l hox on two wheeled cart ..■■..■■,■■ .839 

trouble light connected to live side of genera- 

^ - — ^ 

wir e maa as damps far mdiat'Or hoa-e ^ ,636 

AutOmoGileirT’rueha-— warniHijr nags aid drivers lo 

Steer through gateway , ,63fl 

Belts — leather, Iplking . . , . , 63 4 

ffinwtor'^^^ — heating water with a 624 

Boats — prateetion against winter 6a6 

BiishingS- — babbitt, caating of add sixrs - . , 63Q 

Dry Cleaning'' — cord -pul ley arrangement for put- 
ting covers oyer garmentE ., , . , ...,^,.,628 

Elevator automatk guard for open shaft ,624 

Filling Station- method of illuminating free- air 

Etand 63B 

Gate^wire, auto- ap_r In a loaf kee oa t.a u t. w hen jf l#%^d. . 634 
Hack Saw — using yotir 631 



Jig — ^to hold work in lathe for millifta cuts . .... ... 635 

Ladle— screen -wire shield protects ktatufa when car- 

630 

Lin ka^— labor- Bnvuif uses for parallel, pivoted, -625 
Luhricant — Weatber-reBiatingj a , . .623 

Magnifying Class — fastened op flashlight ....,., .624 
Motorboats, Racing — grooved pistons for .640 

N uts— holder for re-tapping in a lathe 624 

Paper— makes stacks of cans and packages rigid. , ,630 
Sheet Mclal^— an adjustable spacing centerpunch , , , 640 
Shovel — holes in, aid in banijBng wet mixtures- . BSM, 

S oldo ring^with an ele et ri r arc _ JlZl 

Suitcase-^servea be portable desk . . . , 630 

Tanko, Storage— towered in to hole with x iJ o f water, 634 

Threads— cut with dies on lathe . . . . .629 

Vise- — drill pressi, feet improve ^ , ,628 
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MALE HELP 
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CANVAr<i?pT^ 

jiiiiEa 
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hiLL riinji 



MALE 



HELP 



WAN 



Ati ilAN 1iJ fraiNl ftuU J+ 
'■ilaTl'^HL tk’pc H’umkn(> 

I n Ji'l«ikr 1 s r lEtu l^aLiJ. 

iHot"! L"iiri]]ijmlict t^«i uhtuku 
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^THEY'RE ALIKE IN EVERYTHING 
— EXCEPT JUST ONE THING! 

XheY'r« all xntelligeni men. All loyal and conbl- 
tioiiE. W illin g and anxious to work. But one 
locior — ETnd one factor nloaa^ — makoa on* of these 
applicant! the logical man for the job I 

HE HAS TRAINING! He's ready to sUp in 
crod go to work* Ho Invests a capUol stock of 



spare -time 

like bicn. today thousondH of L 5. tiained 
men are getting the ''breaks" in tliia important 
business of landing jobs. They aie turning spate 
lime into ready cazb. They^re equipping them* 
selves for the jobs at hand and bigger jobs. 

Mastenng an LC. 5. course is not easy — It 
takes work and detenninotion* but it you really 
bcrve a fighting heart, this coupon is the first shot 
in a wmnmg battlel 



troanang £n his employees business. 



INTERN AT lONAL CORRESPONDENCE SCHOOLS 



*T/ie UnU’frml Uitiverjliy" 



BOX 5528 -K, SCftANTOK, PENNA, 



Without cost Or abligatiou, please send trie s copy of your booklet, '^1ia Wing 



. ^ ^ py . ^ 

and Why,’’ and full particulars^ about the eubjcct bgjon which 1 have marked X: 
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Q Uuildin^ E al l i t i^tiM 

Q WquiI MlUwarkiftf 
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□ PklunctMLaker 
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BUSITfESS 
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D Hiwnjkh □ Fmch 
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G Kefricention 

G JL IL LonMinotWop 

□ [L Swliaci Foromui 

□ tL [i. Bridge «lid BuHdnv 
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TRAINING COURSES 
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□ Collnge Frepn-mtnrir 

□ THunlnttng 
G Cgrtwaing 



A^ohu. 



AddrV^lrr....^ 



4 --- I M I PVW I I PPP««g I " ■* 



City,^ M jf? ff ^ IflBr.,, 

if viiu rctidfl Bm fanoda, $fni IA(j ciiupCn .UeAlmiZ^ Canada 



IP/icii to ad'orrffflcva {jicri^c lunition PoptehU" .l/ccAfliiiOA 





POPULAR MECHAKICS AUVERTISIMG SECTION 



10 A 






Here’s a Job Waiting For You! 



Run 
Y(«ir Own 
MOVIE 



B OYSI Win thi* 1934 ddui# motorbilte and 
shoot down the ttreet like sd arrow. Bike 
fully equipped aa shown. Cct a printing- 
open a shop of your own. Run. a movie; make 
money. You cell get ihcsc prixcff, and 300 mom, 
ai 46 tiu/ £tts([ Beiidut you can earn CASH and 
gain valuable bunneea training that will better 
enable you to step into a good jab later om 

Juat deliver OUf Ane magasinea to cuBtomera 
in your Cieiahborhood* It'a eaay+ Will not in- 
terfere with achool Or play. Mail the caupaa 
KOW and we'U alart you on the happy road 

to MONEY and PRIZES! 

Mail This Coupon At Once! 



WIN 

THIS 

BIKE 



Dear Jim; t want to start earning MONEY and PRIZES 
and take advantage ef yOiir bueinepa U-ainLiiif. 



Name 



City. 



^taliip 



Mr^ Jim Tkayar, Dept^ 41C 
The Crowell PubUahtng Co- 
Springfield* Ohio 



Addre« 



Age 



Mtle Mone^ 



At A 



PRINTER 



300 PRIZES GIVEN 



Be an ARTIST 



MAKE SSO TO SlSO A WEEKl 

Many nf our sueciewif III studenta uo now making 
biK iDuney. t>ur tilmple melLrxlA make It cd«y to 

Icam CnnLniKwUl i^rt. »m 1 DrrlfaiEirpi tinhi*. 1 ft 

■nreilDit. intrijiifi r*E«. WfIf* Io* |ii{ |r*v 

SaT fuf I'lfavor* and i'rr.Bf/' ti Jur. flue* m*. JidJFmr 
BTUOlO t£tO, WASHINGTON gCHOQU OF ART 
n 15 - I 5 th ST.* WASHCNGTONh CJ. C. 





Make pmrwy told ns pietnieB. Photograplu 
in. big il era a ml . Comniorci al Ptictojj raLphy 
al*0 payi big ntaney. [.eam quickly at heme 
in apnie Li me. Ne experience neceasary. 
Write today for new free book* OfportH^tfin 
in Afodtrn Fhotosrapky. Anwrlrjei fehe«J et 
Plrete^ r^i^ -, Deo«- tsalr* 3401 AHctidgan 





RAISE CHICKENS 
in CAGES 



10 c InvHtodi NOW Miy ChAnfs 

Ynur Futur* 



tiMlhv, [-<iLh iw rliiiiiia; vr; wQI fiiil dimI- 
ARKDT Ka— ftra PjrpLaiii ” ThU 
ilw rnlfc^ IniiaiT ■’! Vihit UFf. bj alt^i^lni 
H bifin- -nod itinr mo<»nw fn>[M laiiiltrT. 



M. H. ARNDT 

ENpt- 45 Tr««t4n, New dar*«y 






The ARNDT Way 

Therif rjioney in nifl-jae irhifik^nB by ihia lu^w' 
and Fev^jludmiar;- iiierhiiiij ileerlLFfHid by MiUern 11. 

Amdi, werl<i-bi!Hi vn ItaUfiry aiH^riLl i|.i.. Mr. Amdt 

keep? ntei fl,1iriip blrctH on Iuh eur 4 c:rin -de mopil n.1 ioa 
farm., ilr ri^-nj tails' inrUH you lo t^Lpit hi* laTm aqd 
M*« ter yuirivrlf bow hBalihy, iMbtBaipd ■xid pn^ 

ductive chirknu rsU Iw wKirn kr.pE in fagev- 
]le baa alao eXcilatb-nl ilnp m raiaing 

po-ltillV ilia AUXDT ini^ . frukn rhlcks EO 
laycra, io a lElr>-tHiet< iHHiki tjutulrct "'1‘ka 
ARNDT Nrv-Era Jiyasefu," A rrml tirae- 
tLc-jil Unrt-book arlEb l^ip iiliiictraiiDna. By 
ibu ijyalefii* yi'iU iran ■lar* wnEh lix^clikka ur 
W -dazm hrna and ra-pan-d unfit yind liaz-t a 
UntT'. iMj'tng l]unifiei«. 'niuLiuliiiJi Bln'iaiiy 
utiue Ihia iBodmi a^'arem. 




Licensed Airmen 



Fllptt arid Mladtanln wanted lor tranaport and com- 
merrtal work. You can't iiy or iMWvh'c nircralt without 
U, tl. lirenap- OurnewCmomerplnli A(‘ri>tlBUtlmConc^ 

f }roparei you In ahort tiine, to [mea mints' or rnprhttti:- 
rr WTlIten Brenne eiamlniiUoiis. acDil TODAY for 
Free Bulletin. No obligation. 

Am flew Jchowl* Papta AT*g, Praxal ntRatfc*( 




A ppoan, baklc!. Intensive euur»4 roT men of limited ttme. complete in 
one whfiol year. Approvnl by odumtcun* endorsorl by liNjuntTy, 
hlE^Jem buHdlnip? . 4 1 yean' aiie«aiirui e^t>£Erlence. Catoloa on requeet- 




ELECTH IGA L 
SCHOOL 

120Takoma Ave.* WaahJnetori, O* C* 



BLISS 



Impfoves Handwriting 

In 3 Hours 



M orreloiia 111 Vent lob. Cnnvrtn poor writ ing In tew days- Amailns 
reniilta Ruaranteed. Ko ratiurea. Poaitlve pruof and complete out- 
line mailed FREE. Write quickly. 

OZMENT INSTRUCTION BUftEAU, QapL 34**1- Lnuli. Mfc 



Why VOICE Student Fail' 



SENT rttEC Ne ObllftJon to Buy 



PI tb# ael ashk)— WA wiU wnA p^fiMKl— Irj 

so ■d-'i'i' Om rradInL a ■ a Vcwvi dfF- 

rloilfic alartllftr V'OICE FACTS tb at muy pfii' 
IlLLiidTiVb nf d' 3 lL*l'l LU »Vffr aUili e^- *«ntUTl 
^bkLiic 1 . ^Friny, tirli M fcUbar liELtlbf 

55 darv [T«dla( — i jciid. 

f I edu Otln^rai#. K-tTirn il — iaat''a aM 

rmr. K. rcuCHTtiiqpai tpaaia lut 
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TELEVISION 

AH D 

TALKING PICTURES 

IT TAKES ONLY 10 WEEKS 

IN THE BIG CHICAGO COYNE SHOPS! 

♦ 

YOU DOHT HEED ADVANCED EDUCATION OR PRE- 
VIOUS EXPERIENCE TO MASTER COYNE TRAINING! 




DO JOBS UKE THESE— NO CORRESPONDEHCE— 
REAL WORK ON RADIO A TElfVltIDK EQUIPMENT 



StudL'nt» Dpi^riitlag our moilcfa J 




The rcmorkiil^lc “LDam by |>olim;" EncthwlaiuHCil In the i;rent (Toynefijihapalo 
C'hipiiYD. h^IJL 'JVkIq I'Qii til ciuflily muter my rourso In ketllo eml Its many 
brNQeh'QH, doutuTi ivarh you by t^imKiiioinlfinrc — V qu don't etucly 

from books — You don’t sot Ir^^taoM La u rtiiairuom — 'N 'oei don’t luit'e to rcrJto 
— liusiittML, you BTC inUn^Ki ri^iu in vonitorritii, moilcnir. duyllitlii ttboiwi on 
lh« nnesi kind of Jlitllo, Hound und TelovNIoti oquiiycacm under the pctsoelbI 
Bupm'IslDn of c\pm Infllnietora. You it«i lni:llvli!Lti,l LimmaolJon and oiily 
do the son ol work you. will meet out in the deld on n real 

ACTUAL SHOP WORK ON RADIO, CODE, 
TELEVISION AND SOUND EQUIPMENT 

9i>end only 10 w«tilu doirur urtuul vork ou IliiiUch equlnsiEni wortli tnajiy 
thousandj of da Hunt and you shou Ld Ih." rmdy tn nuiLd f y far a blK ony la b. lk<t 
vnluabLe praetleal expenpoee l>y worklnir on u wide vartety of modem, 
up-to-daLc t^uiHvlicLcroriyne Biet4. uirllLuloni. snalyAcrs and test lo- 

■tnuDoam. I.carn how io operate tfllovlBton rwjtvlnj! mid intnimlttlatf 
equlpidcht., idBD bow to tnrt and wm'lre nmiml picture equJDmcnt. Coyne 
TrniDlafl further preparcB you for Amateur Kadio xeLephOne or 
ind ClaiB OperatorB Lteenie and all evde and Dvparccuent of Cmm- 
iPercc rulei for a aorerntnent Llcenie laminations 



QstoujMm YOUR TRAINING EXPENSE 

AFTER YOU GRADUATE " 



in.S'wwuM.ll 

MONTHLY PAYMENTS 



NO RED TAPE— NO STRINGS TO MY OFFER— YOU RUN NO RISK! I’LL TRAIN YOU IN MY 
SHOPS FOR 90 DAYS— YOU GET OVER ONE YEAR TO PAY TUITION AFTER GRADUATION! 

] mean exactly wbot I Bay. I'm ready to take you Iota my bin Rhojpn, ifive yuU Coyne TminlnU and you Won't hayo to pay me unMI Rflef 
ynu KTaduati:. Even then yuu don’t niAke yoiif bnit pii.ymp.nl for dl> (Jiiya attcT you have nnlflhed yOUr TndiiKur uorJ yOU haveovLT H year 
Tu nnLke the Bmatl. motithly payrnenta. J'm wiLllnur to hjiet you In th!» way tociiuue buiidreitA Of my *uci.eMiiliLl HraduAtes bnve proved 
to mo Lhut tlio leduw wbo wunia to improve Mtnaqll and bla condlLlona li tho dmat credit ruk in tno world. 





EARN LIVINC 
EXPENSES WHILE 
YOU'RE TRAINING! 

Den^t lat of eaub. hold you 

Ixark, Atony of my atudmitB work 
nart tlntE ii> h«lo pay I b^lr LI vma 
eaiKTUHa while they bti) Irainina Lo 
the iruBt L'oyna Hhopw, My Kni- 
ploymrai iJrpartnuuit wvU *Ur> a»- 
■liil ynu Id Riid a ■naru limb jn1][ ro 
riivnr a ptiHxl ourt iirf your room rhJ. 
bvard 

YOU GET EMPLOY- 
MENT HELP AFTER 
YOU GRADUATE 

J don’t forRet ahenn you afr^'r you 
Qiimplnt? itiur 'rninJer. .My CraJ- 
lute Kmplnyrurqt Mervie* will 
rivp yao rral PinptorTm'nt hi'lp. 






1 have npnnt many yeara in hHn^ 
itia ipicul inliB and IJnym Oradit- 
■t« tocBthrr. Aa oiu! of my be^-a 
you will B"t aiatATatute ouiekly. 
You have the aatnirAnre ol Itiia 
aroai Tniinioa Huhnal iIlbt every 
vioeJn>Tiirnt BMiinianre will lie ei- 
iBrHieu ill IchcaEr ijyiu in a job fur 
whieii you IImvd Iwitj trained. 



Electric RefriKcnitien MAIL THE COUPON I 
and Air Conditioning 
Course included with- 
out extra cost 



HerA at laail The fiuiofrl' xrowiriE in- 
dtiRirm 1ii Aitirrm ro-day. Mamt- 
fattuFer* aad DuitrLbu.r,]irv ul B.cfi-ia^ 
rratiuii atiil Air ConditJaiiiiia etiuip- 
mrut Trained meu who haiw 

h^p^Vnatilkird ill the^ '^l|^idly rSiyand- 
ilia fiehiii. Here at i'ayna ycu wLII 

OrrLMire TO pu a lub nn In«l#Jltllinii, 

Aud tfnrvLW mlbui. Nhinp Mp^luinie, 
Tester, Aaseiiibbr. IjiBperiar, aia. 
You will da actual wnrb. oTi launE. 
tytieB of rtelriaemina Bnd A hr C’ob> 
ditlauJiic niaehinnb And, it won't 
Cube yiiu one ettm 



and I'Ji send yuu live n^w ’'L'an^ 
QplKirtuuhiy Bnik." iriviiu ymi rU 
the faeta aliuui Coyne TmhnlinR nmi 
ahawiiia tiLiEiilriHli of my' eiudnnt* At 
n-ork on modern , eWtrifal cqirli^ 
metaf umii'j' Itie pe^ual aunan'ijiicia 
of Cayne Eirperr inairvniDra, VoU 
will abm Kw Ibe deiailA df my J^Evra 
TLrne EEd^oyrneni 
□ lF«r. Illy Pay 
AfL«r OraduatkiD 
i^ii atid Crarlu- 
nlc EiupLoy rikeiit 
Bervire. ilfimply 
Mail thf enutMin 
nn<i I'li rn-pit nil 
deiaila to you. 

CRt ThEc 
FREE BOOK 



o cai 
llH4 I 



markalHe mLuins- 
] include it nl^^ 
lulely t’FTO wilt 
your reinjUir Ita- 
die TrainiiLr. 



Here’s 
where 
you 
Learn- 
By- Doing 

FtHTHDED ISDN 

SCHOOL 

..jKPaallflaStq Dept. T 41 R. Chlca«o 



I R. C. IdewtVt Prc«ldant 

I Coyne Electrical Scbooli De^. T4'lH 
* fi# S. PavtlniR St», Qkleactii tU« 

J Kptid me your Bin FREE REiok tfcboiit Coyne 
I Tmining npd five aU doLade rtimrdiiiiE your 
a '’f? 3 pioro Time Employ monti (>(?«" And '“Pay 

fjf pflAj', nioiitiily pfliy- 



^P' 

After CntdiSAtiuri PI 
mento. 



Namf , 



rmnav rtref rical 



I 
I 
I 
I 

I Addrfjfit. 

! Citi/ 



nn 
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The 97-lb. 

Weakling 



• • • who 
became 

"IHI 

WORLD’S 

MOST 

PERFECTLY 

DEVELOPED 

MAN" 



By CHARLES ATLAS 



T hey us«d to think then: wasn't much hupr for m.F« 1 
weighed only 97 pounds, I was b pickly Then 

r diarovered D^fT«micT'7’erts/cin. It gave me the body that 
twicE won the title, ^’The WotJd'a Moat PtrfectJy Developed 
Man.*' Nflw I make you this Dma;cinii offer; At nrty awn risk 
I'll give you PROOF in just 7 <iaya that my aam^ method 
can make you over Into s NEW MAN oF giant power dtid 
EDrrgy I 

No — ”Bnd'a" — Of "moybe'i." Juat tell me where you 

want haixliDme, tteel-like mmcle*. Afe you fat and Bnbby? 
Of akinny aod gawky? Are you short-winded^ peplesa? Do 
you hold hack and Jet other* walk off with the prettiest girl*, 
the best job*? CjV« me yuaf 7 efaysf I can PROV£ that 
Dy /ram t'c- T ens iOiO — without any pilli, or unnatural dietina 
or apparatus that may strain your heart and other vit>^ 
oraam — can make you a healthy, eonluleiiit, txiweffut HE- 
MANr ] n jUat a few minutes a dayt 



Prepare Quickly at Home 




envy tDrA irlia 

■re onjariEifl s raniAiiiT I ch thrllttne 
■visikra mlvrt with hlf fiSJr. Vau fftll 
Irwrh jivinLian ticb.t SL hniiiir. 



LIKCOLN Trains You in Your Spare Time 



Id dn irp yrtltf Itrrwilt joh, nn imKj katv IkiitiB'. Lkipnln m 

It i-nw rlpnnf qw.lud||r.' 

■rad" ■rh/^4 |i>il bilD tlij+ riiikElir nin«>m'it hiitiH— .liidr phie^. A^I 
counri bnrked br tJiH wticldi'i beri kjwwiii iw.ld^l «¥ulkiii M.'hk<«k 'wbirh 
k [ii nr rf Lm rid jfrprwwd. 

Ohm jail tkw ftiiinihlkli rtixlr^l- f»T nEalhtn 

IcIm. Oainlikl"i lunbi^l Ith. - bil.l -[ri-;|piiq-n rnurnw I.111K1 by 
i»¥k|prit prb«ii| in.iiwriuni hi vrrrr U.lr piiJ 35 frun’i™ r|»uti- 

Irlm .iin.|lMl In Ihif H'lcue fll'idr EriritkicBi ikrpvirlniBDl . T-k'iphi In. 
eilibcr £u«IL.k tir S[MBliih. Diui't »Ll. U'fiLe buii Eur ElJI 



LINCOLN AIRPLANE & FLYING SCHOOL 
2DS1 Aircraft Bldg- Lincoln. Nahr, 



Electrical 

Refrigeration 



Biif new Held — one pr few that , 

diirinf depn?m1(5ti — nllf w wcU-piiliJ lotia 

«lLh ■ hitai* Till‘d En ■*l|lnir, kiulnUlne. 

■nd ■rTrlcInS. a# n™ umlt* Iwhiir *ild 

uvd ioitKllHf tn hntnrni. •U>r*j. ninf plsnlu. rU:, 
bains sLUltf Will nt jm riw. a™q 1™ jn " >!Li* 
wi-hnthi. EmpIflTFTiMit wrnri* InplodM, Seiiil TO- 
DAY fav Ft— &]lholhi. Nt» 

Airtsrion Schttri. D»pt>ER7e5,Drskat at ggth, Chtesai ^ 






START 



Free Book! 

Mail coupon WOW for my Uluetrated book* ''Everlusting 
Health behI Strength." Tells ell about Dy 7"eH4/ori. 
Show* actual photo*. It'i a valuable bookT And it's FREE. 
Send for your copy ti^day. Addre» me perjionelly: Cbnrle* 
Atlas. DepL 8*K. 133 Euit 23rd Street, New York. N. Y. 



CHARI-ES ATT. AS, l3cpt. S-K, 
lU East 2Jrd SCroet, New Y-erk. N, ¥, 

1 want the prcK>f that your lystem of nyRsmic-^Teaslon will 
make h Mew ^tan of me -^givc me a healthy, huBky Imriy and hia 
mu"ole dev(!lnpEEwnt. Send rrte your free Eiwk, '^Everluellng Heaftn 
Ofid Surenjtlti. 



Name 

(['LeUwf print of write 



Addma 

City iState. .... 

iFi IVJ4, C, A, Ltd- 

Wheit tcHfOir/ jpICfTifE* JTecftfmfcj 



81260 to 82100 YEAR 



MEN-WOMEH-18lo5B 



STEADY WORK 

IWAny F^l EurnlnatiDiH 



/ 



E]||Mcled 

Common Eduullon 






Franklin Institute 

Dept. HtU 
ROCHESTER. N. V. 



U*ualJr SufTIcl ent 

Mail Coupon ^ 
Today^ — 

SURE 



GenUe^mehr Ft ii ah to me, 
X FKEli: of charge, list Of 
r Ui Ooi'oi-n merit Idy ptiy 



/ 



Jobii. ScTid me FKKF! 3^*pitKe 
F book deacrildn^ aalaricH, yaca.- 
tions, lioiirs, 5Vork, and fall par- 
llcaiarA on hoiv to KOt uliO of Uieae 



/ 

/ 

Name 

/ 

/ 

/ Addreas 



jobs. 
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ifo ph'ttHf inriiffon J-'fljtu^rr 



ril irainYoM Quickly for 
Radio's GOOD spare ti 
and full time Jobs • • • 

aluva yoUr IKd ftVAy lc) 
a ait-Futura Job"' Wtiy 
Mklmp, irhy KcrBp«, trylllff 
t» yuur Mild? I'll train 
ynU iiulnkly for tlie llVe^wli^ 
nGid — thp AgI4 w] Lh il f utiir# 
>^HADIO, 140, i&a, Vt5 A 
Week — tkat'B what many 
Eiadln ExpnrtH Qiak4. 15, 
ilO. S3 5 a WAck extra 
tuouey — that's what many uT coy atudentji make In their 
BiNirti time ehartly after alirullinft. My free booh trllH you 
aodut Kilo's BiwTe time and full time op^rbunttlw— 
about my tastMl intlltlne — about my (itudeutH abil urjuj- 
tlnlw- wlial they ore dnuiR and OLaalnB. Get thin book 
Be a Radio E!tl>ert The ROrlto Held Id bl;ff eooUBh to abKurb 
hLktiy more iiroperly trained m«o. 

Many Radto Cuparti Maks $4Q« SfiO, STS a Wnh 

Spare tlcno and full tiiDO It«4i0 Knrrice, InitAllini, OpcTBiinar 
>uinta.Laiiv BfiMulnut, Ariat.lrio Radio, OHUiiki'n'l^, KhipHim 
TeIvviaLnra fliniLmit, a ila^Uu err vice hiuieim oF your mm — I’ll 
Iraio you for Eimc anti other rorx] jobe to tbs niBoufacture. eolir 
anti R^ibaoiJ TelevJajoa appanttiui. My FREE bniok 

tella ypu abooL the: me ay uioitiky-^makiiix opporfuaiilca io Itodio^ 

Ct'L a cppy- kl>-il Coiipoa loday. 

Sase — Learn at Kama In Your Spars Ttrm 

Vou. iluu'b have to Ittam JiorEur and apaivd to fl.ClOU tmtudy 
liadki. 1 'U train you imickly amJ ■a-n-aptfEuiT'Ely HcLl ill your 
Dffn hbujB and in yotlT Jinrrp liine Inr a rpod Radio jali. You 
dooi't tmrd a hiab Khwil nr rolLrar Bducatiun. Many of □■>' aqr- 
cmliil crvlual-de didn't even fliiiah arado auhiauJ. My prAciitml 
AO-JiU tueiliLxl of Irainina' — hall wilh IfafttPiiB, hill with TtflAliu 
vULilphnenl — fiviq ynia hruad pruiLciil naEHirlvDt^r—’ibakaB Ipani- 
inc at J^iae ea«y, faeitLiLalma, pructitiai and rapid. 

Many M»M S^SIO, SIS a W«k Eitra In 
Spars lima WhMa LaarntnB 

kly btrfrk ihowl hoo' Uiy epcNrlal Inininy, ini K met ion matonill, 
pUm, iileiu, and Iny tw^Dty ynnn' «ipttfinnna' traLfiinE Hifin. fw 
ItadJo carwtit luto he|.pM| ntany atudmla loakR (IfDU lo S 1 ,f )00 a 

yi'nr Hiuirkly Is thvij itparo tiioo- My Court® ■■ fjunoua aa "tbe 
uDB thai iraya for U.»«:Er." 

Your Msney Back It N«t SatLifleil 

I'nt n aurc- ynq wlU bo DatlalIrrJ witk rsy fralaLoi' iliiBt f asn-r Ln 
writioc Irk rr-ftiod eyery i^iiny ol your ototitiy LI y-DU are not 
®rj t i r-cljr utuiipd wii-h oty I^wod aird. I ml ruction d«rvieir iFbu.'ji 
ypu £aiah- 

Find Out What Radio Qffen Ydu 

Art today. ?ilail ibo MMltKlnL My tt-t-IULfd borrk will bn arSt fme 
iL> nuy uMibiilouB teitow over 1 & yaara nf afo. Ic. ta|]e ahum 
Jiailin'p Dutpnruiiuljv* — yislaloe 4 be riii(]irann etar faaturm <aS toy 
r'ou»i;-^bowx latter* of whut otbjin ara doina and inakinr- 
Then- in naoULiatk>a. Mb 4I tbo coupon in on anvclapc or piwteun 
I L'Uic iMteard. j. E, SMITH. Prcfldmt 

Natlansl Radio Jnatltute, E>«purtEnral 4KP 
Waatiinaroot B. C. 

Sample Lesson FREE 

Ttkc ufyanlau el tliia allrr, Mell ih" rnki^ia tIitM .Vov, ■.ml fll 111141 ji^g 
f"KKB M iiaLL^ Lmbha Ihat fffily riy Rruikrn.Li lu'^f Mnimd in |u,t 
TLU khxik, /"A BIiiE'i-Et:^ '-d .Rf di^i" It f'Mi- [)at‘lupd ti.ii4 



‘Made $0^00 In 2 Years'* 

"Rnun B.tter tbe iIcbfCA- 
Blnn started. I fodhiJ m}'- 
flElf wlLlkaul a Job. but I 
wu Well tmtAtrted with 
K. It. 1. tnlnlMB. I 
AVhibg riglit to fulTltmi] 
TEeuHu furrlQtnir and I 
hayu made ovu $S.DH) lu 

B Jilllfl Dvw twn yeara.*' 

-WM. SPARTIVRNT. 
HnflTt7 BhiILq Bernce, '00 Brosawaji, 
Nrfwuk, £{, J, 

"$OOQ a Year In Spar* Time" 

^'AlChniieh doinff span 

t ime Radic work muy. ] 
live nycragH] about 
1 year ntra iu addlthtn 
In my rakalaf Income. 

Full lime Rajdln Work 
would! b4!t me many tImM 
t laat amotiut. '* — ED W. 

H. FAWCfETT, Sldrtieli 
Rd., Lndner« S. C. 

Canada. 

"QockI Pesitikiii, Oeod Pay* 

*'l am Clilef Ourrator at 
RjidLn StaLluil WJ^MK. 
Tltix la A fond fiatUlof) 
with dund ] Itart 

ndratitv'd lit tiadJo rtxlM 
nli>tLg, ] rewmmen^ 
N. It. 1. to anjonD^ 
wlm wants, to bt ^ 
B4]4:*7eflsfill In 
din." - 

HAJDITK^JR,, 21 Oet- jT 
ard Ave., i^iitbefn ^ 

Kilk. DaytdD^ fjblo. 



m 



ji^iiLnii.'dl «ilb Ihiiirtaiktliiti 
willjoa lij wikdi lil 441 yvB 



Ihiirt tliw iTuwinr iiMlntrtiy. 1 Iw mw-'h. ] ^i.. 
Ill FRiJ VR Iriist luy Coiine !■ uiiidr., ntarT- 4if 
imd>raunil.i.ii 4 li:ii iiiyi.bi]i 'dial ik' 



HroadcBxUna atatloiu emplny marw 
ojcent, englnwm. oiwr^ttops. iturtalla- 
tlon and o?4iiut4fciaJico men fqr lube 
paying up to S5.U00 a yoar» 



Set Hervlcmg pays many FI. R- l. 
mou 1200 ta Ii.DOO a yaar for their 
epara LLin4!. Rut! time man make oa 
much aa f-K). S60, 1T5 a we^ek- 



Ingtalllnff and BeTYlElfiir mud apanker 
ppparaLus 1 b another ftfowing^ 
money “makkuir naUt for Rndia 
trained meei. 



Some Otli«r *Jobs 
N,R.L Trains M«n For 

— I 

llroadcajd Engineer. 

Operator in Broadeflet f^Catloo- 
Aircratt Kadio Operatnr. 

Operatur of Airway Beacoiu. 
Govenmmnt Radli^ Operator. 

Ship Operator, 
tlervlneman eu Lutld S|H»ker 
ByateinB. 

luKtallailon Eb^inuer on l-ond 
SpeMher Ryutema. 

Balra Manai(«r for Retail 
Servi4!e Marumer for itciall ffcorHi. 
Auto Radio InAtallalion and Berv'ici^ 
man. 

Telet-inton Breadaaat Operator. 
TelevlHJon Enaineer. 

Scrvldkiil Export. 
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Tou on fnmmnfe Vilu« I4lc« tor Poital hU> dirrcl 
ud tvdA NO AGENTS^ That U why Paital'l tow prc-^ 
mium of only S 1 b month fauya SI piSZ t Of fot-uraaca «i 
■]r« ■1*004 It «eo 39| Of »ffE 3^i ■ at afa 

J5,etc.] nil i9 to K, m«ii and womeiir Send eoupoB. 
to find out amount at yOur be*. 

Ilefl] ^‘OLd Une" LEGAL RESERVE: tlfaiiunniJicO 
t>uit oiffciB ycud lifetimfl protection vritli caBh-lonU 
and BtAniln^ provlBiuns and bmnonte pruitedin thopoHcy 
and ptm'‘4nfa^^ThiB aafe coiDpany^opBratlnir 

under tbe rigid New York StaCa InflarmtiiM lavi, tuB psid 
out over ttO.ODO,tK)D to poLicr faoldan and thvUr 
Mail coupon today. No obldffBtiPn. 

PO^^lTfE INSuj^XCE Pt_ 

Dept. a7li ill Infth Avunoo. Kbw Vwkn JS+Y. 

Flcaafi mail deteila of your 11.00 poller- 

E^.ael tlaii dRt! y«ar b/ iirbh 

■■■......■ 1 I 4 



.VuHif 1 . . . . 

FiUi orfdr-MP 



BUY DIRECT AND SAVE 



m 



tLti 

Ltifn B«duty Cultura or Bdrb«finf 

I^Tn whflp liWnaiil.difkiiii^lriuBH Wfha fop ln(ii 

utinr ititm. Eni Hri fl., hvtiifc 





Diesel 



fUirlinni>n*'ii DtEtarr.[HW*rr4 
''hoiijrr'' vapd i»alj tlO-Tl 
Ovrih of foal <41 fn iLi t.UllS^ 
Bule iWifMU'OO run frifn 
l>eiiT«r EoOitcMtfo 



rcirrfi^ 

Siirtinffton 

Jf, R. 



Engineering 



r^ir riii'w] Ib fait refilacinf afd^typo «naJn*i 

in lon-jiiKK[ivi3 — ships —lULtimniil unit TOmraerelal 

povf^r Mjiruji — Tfiotor ein juhI alirrah 

Irin'lficit Ab a mid L, many old |o I* han b<B«n proatlv 
chansrd or actually wtpod out. 

New Jo^ For Old 

fcwry tndiivtrlal chant* thmin ipflliv ffUMcl Jobfl tntO 
thrdls^iud — but it crcsitcit tnoTtaTid bcUer joIm Tht 
autotnobila rulnnd Bcurcw uf tndUJttrlti based on DKk 
vljlw horse triuifiportutlun — but IhPtnolor IndiUgtry 
employ* evon (treater artnloa of worltep*. Radi** mp- 
idAnted taiktoa nmettlncs ^ nhctrlc nfrig*r«ian 
wreckeo theleeman — air canifitlaninp tsdrivlnB out 
nld-in^ionecl houtlaiE oml venrilatliieej'wtflins. 

Oiaul Citflfiaarlnt {■ tha giaat Opportunlly p| t«- 
Tlie (fcld Lb diekelopiiiB with oniaylnH niplftily — 
l^nd find Water sni] fn I lie Mir. This your aapot- 
lirnlCy to ^cc. In OU Ibe (trotllHl floor of a new jipd pmO' 
iwraiu toclu^ry timt will provide pimitf *t good Jobs 
during yow || fot [rue. 

Is Your lob Saf«? 

There la a trawfng tcarclty ol tnan trained to InaleJl, 
tiperme. And aervlee DtEaefeneina Noir Dlewl Bugi- 



da 

fin 1^ 



n^H 4 ; t 'ourie -JuBt ralaaBadflorHom* Btudy by nne 

|i..^ ■<' ... 

r 

ci^no pn 

roUAV for Free Bulletin, NoobUi^ilon. 

American School 

Oept.Dl’ai.Dreyel AvaniH at sith stiwt* Chlcaga* iu 



uf AcuEficB’s letMiliiii crtucacJumd Institutionn ^ will 
tlEue. rhnrobjEh traintog Ip n 
tunriBttd. 



Blve yuu, in a ehnn time, rhorotigh irainl 
OleaeJ eoRtno praeUee. AH ttHli 



modetu 

Send 



ici-itiiiff plcnrtf tM^-Tiflon J*o;pwrar .VccArrHfr.y 



BE A 

Traffic Manager 

Big Pasr— Big Opportmiity 

Big business needs trained traffic 
men and pays them well. Train in 
your spare time for this highly prof- 
itable, growing profession. Low 
cost; easy terms* 

Write now for valuable, interest- 
ing 64-page book— FREE. 



LASALLE EXTO4SI0N UNIVERSITY 
Deptta C hlcago 

Bfi a DENTICIAN 

L*arn at homo to mak.« Crown*, Platai^ 
Bridge work* etc., Icr Denttite. Euy 

pnictiesJ wpy to leurn nipchoj^iral dtntintry 
ut I]i3tii«- in Bpurp time^ Full et^ulp- 
yneni at tool* and iHHierlsto In* 
eluded wieii enune KRI^E. I.^w 
tuiflrpn. Kasy trrm*. IVrlt* fi>r FtlEI? 
ROOK BlHiiLt this money -miiitinfl pro* 
feslon Lliot it luji ARoctoiJ by 'mmrhino 
aye-” 

MeCarrto ScKuof at Maehaatoal DaMtlalry 
}0T H, nn>d >U D*p4. eoa *Ulla*vlaMM^ Pfl. 





STATE COLLEGE 

iJ. S. Dcartt ]p 2 jean, Worlif uudolis. for 
technfool ^-yenr oounses Ui Civlh ISIcctrlm]:, 
^tcehaiiJiiaJ, CbemiraJ, RjuHa. Aerouu- 
ticai EnxliioerluBJ KiMino^n A[|mlhljimtidl]i 
abd Acoouatlng. Equivalent In technical 
boure to 4-jear counie. Tbot« who faeh 
bhrh achnrl may main? Up work. Low tuition. Low JIvtnR costu. 
Locatctl In pktureKdUA lake mloii. Btudenta frnm every 

ntfltc and Cfiai^y forpl^n MUniflGb. flat yur. Entcir BapL* 1*0.. 
M arati and J line, Of /fitr enf ctf^w. 

4104 COLLEGE AVE., ANGOLA. IND. 



RE A PASSENGER 

Dtratfic inspector 




aatiar SushtHB Ha«. Db*<>** Hh, Dpovt-lipBiiieB 

ACdTrL MKX — Iff ■" All — lbf< i*,rf 

Jf«i. f'LrJ^, fiip>d iqjr — «| j“ ■4'- 
vmir, h— r" Vi'H L'Rii itblf !LIf ’I’rnlify fij n«r »iMX 

iMiRiH-iiLHlr f'lun* •«! (la. .-iib|i]iitbiit »E Will bH p idiKQ 

m H. pwlllll'Ti ki k|P If' IlfU |H-, T>lru El.. 

I f I ll |i*f^4 vr ^CTT forareid pviiligy^i- frf- 

rf hr r4..iirnr ^tiIluh i^'nlv ^fflr i. 

ii..,hi.i BrrattDAHO aot'ihEie TnaiHEHO 
INlTITUrE, Dl^. Jlia, Hx|f«l#, «■+ V. 



MODERN 



In 12 Easy 
Lessons 



by on Learn euily by mail, to opczit keirp and cLoe« 

banke. a IB fcir aiitjru ccHirBe. Siuati ea*y pnymeDta. 

THE r RAZEE IVtETHOD, 44 A Wayna Plact* HUTLEY. H. J. 




by Mi}*le Fubllfihn? end Talking Fixture Produreia, Free book- 
let. deKnrf ben; mtuit onmplete aumt *crvtn-cvGT Dffcr«l. Hit wrlLen 
rvil*e. jurmnie. wm pt>!*e mu.^lc to jf^ur lyrics nr lyrlra tn your mujilr. 

Mviirv lT.*j?iii^ktki,faFii»^iui FninE'wirutiVnrlbp i>di43. Onr Skin Drmrfuwpit kuhnilutar 
UiHi, Itullr^Mi rtet iLnSbkdJui. U nJtltTC>UA¥ iur YAt£ A Ubb KUUT. 

UNIVERSAL SONG SERVICE. £27 Mayen Dld^., Wa.tarn 
Avenue and Sierra ViitB, Hollywood, CoUforriiM 




Mfenl^ or Unpdiented 



[r you hove a prooliofll, ilarruJ tuvOnlton for luJe, 
IXttoalixl or uniiolnntcMl. wrilu 

Chartered Institute of Amencan Inventors 

$ZS Barrltteir Building Waahingtoni D. C. 
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Copy this girl anJ send us your dr^wing^ — perhaps you'll v/in s 
COMPLETE FEDERAL COURSE FREE! This contest is for 

amateurs^ so if you like to draw do not hesitate to enter^ 

PriieK for Five Best D re wings— FIVE COMPLETE ART 
COURSES FREE^ iticluditig drewing outfit. (Velue ol 
each course^ 5190.00.) 

FREE I Each contestant drawing shows sufficient merit wlH re- 

ceive a grading artd advice as to whether he or she has, in our estrmd'^ 
tion^ artistic talent worth developing^ 

No^vadays detiign and color play an important part in the sale of 
almost everything. Therefore the artist, who designs merchandise 
or J I lustra Les advertising has become a real (actor in modern in- 
dustry, Machines can never displace him. Many federal students, 
both men and girls who are now commercial designers or illus- 
trators capable of earning from $1 000 to $5000 yearly have been 
trained by the Federal Course, Here^s a splendid opportunity to 
test your talent. Read the rules and send your drawing to the 
address below. 



RULES FOR CONTESTANTS 

This contest open onlv to 
amateurs, 1 6 years old or more. 
Professional commercial artists 
and Federal students are not 
eligible. 

1. Make drawing oF girl 4J^ 
in ch es high, on paper 8 inches 
Wide by 7 inches high. Draw 
only the girl, not the lettering. 

Use only pencil or pen. 

3. No drawings will be re- 
turned. 

4. Writ'? yoUr ndin?, address, 

age and occupation on bach of 
drawing, 

5. All drawings must be re- 
ceived in Minneapolis by 
Sept, 25th, 1934, Prrres will 
be awarded for drawings best 
in proportion and neatness by 
Federal Schools Faculty. 



^FEDERAL SCHOOLS > IHC 



MIC 



Dept, 10134 Federal Schools Bldg.^ Minneapolis, Mmti. 







IGA 
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MEN WHO WANT TO GET MARRIEDl 



Most lifcfly youf income has feduced. And yi^t — 

You and lhai airl of your ^ir^:^ama have the precious turp* of 
facing Life (ugciberl 

Tfie pbitaiJc is money ^ mare money. 

Jilitrn" ThnuBinds of men. In tlmee — men Trhq rtnd 

Iho tume ti!nil:i3om that mm CTQuhm TPi] — hnve lejuned Ibc rrei'el. 

Euikhjie tliemiehei ai'Qre vtluetile an tlielr pretent 
Thtiutrlvei, for tJie tiLgecr oppcriucLltteii 
They'rr ilnlrut It hj dcvntLnt a nfirtton nf ihelr fnire time to 
IKLaiiirrlnff InU'me [ I uPm I. Cj^rte*l’oni3pni?e 
Uiit ]iT« iDOtlem 4 iti!l pE^clk'eJ Ln their iraliilpe. Uany of todfiy'i 
bu«iii»ei h'«ik-r« Juried Uiie verr yffif. 

Ttm eoD ikh Itip amine thlnr'— ind rtiiltEe lhai hope j'tHi hold HI 
dear, ll iBkes mirk miul larrltlCO— vihmt Wunli'^Hliilo thin g lUwiq'iT 
The coupon vrJll faring you |m>d newi— naiJ It tnclmvl 



IN Tt KN ATmN A L CO H W ESPO N □ E NC E SCHOOLS 



*''jrh« £''nfrer«a'T L*'n:ltwrifly'** nlnni P Eiiximj 

XVHlirttit Mi*t nr ohJljjmtJoEi, pl«am« ieni;l iqr A copy of j<mr booklet, 
“Who WiPt and Why/* and full partlcuUn tbout tti 4 lubJect 
before wljicti 1 li«re iiiotked X; 

TECHNICAL AND INPOSTftlAL COURSES 

□ Automobile Moohanir 

□ i’luiLilrkua □ llemLim 

Q Air Cooditkmiirc 

□ ijlioet Metiil M urker 

Q iitomm Eafibcer 

O ClocirH EDciiteer 

O Civil El^ineer 
O LiiirvfiyiqB mml Mat^j^fakc 
CH Jtflfiic?ra.t jgn 

□ Ft, TC l^ooopiotivH □ Air Brakei 
Q FL R. Mrolicm f amnma 

□ R. II. BriJEe nniil Buktiltog Fcrernmn 
O R.. H. iSigiuil ixibb 

□ HLcbvray Bnameetitm 

g Cite inlet ry |^- PEmrinuy 

Coal ^flolna Etamioeei' 

P Nmvi^iitMi □ BallercnMkev 

P Teitilo Dveiweer nr BupL 
P Cntton KlDotifBoLiii'iiiE 
P Woolen !hJB.hufmriuiii3C 

Q pj-ult Qtowlitf 

□ RbuLio 



□ Architect- 

P Architecturml DraftMEnmn 

□ Builduic Efttiiuatinc 
P Wood Millworkinr 
P C-ontrvtor ond HulLier 
P Htnir-Lcirnl iJniltiinjao 
n ^LrutrLLLTBl tajfJnrrT 
n ElecLiir.iil li.umiDEer 

□ Electric LkgLiinit 

□ Wetiliog. EleeiJ-ic asd CBm 

□ Itemijina i^liop Uluexiflate 

□ Teleamph Eagiaeer 

□ fiJopboRP Work 

□ tJcjiiiiMT 

D Mncl>BxiirBl 

G MmchiaUt O I'nolmAkeT 
G laveaitm^ omi Pn ten ting 

□ Pat teriLrcimh Rf 

Q llrmt Tr^tTitonx- of Metmfe 

□ DHdae Enginoi^ 

□ Hi-LIkb oud Uaptrfinr Poremaii □ AgrieuLture 

□ ija* Kiiiinr*p PiraeJ liiiirijioe □ 't’aplTFj' FarniliK 

□ Avlakion Koainoe □ ilurine EogiaErr 

BUSINESS TRAFNINi; COURSES 



□ Biiaioefe* ManageiiiEiil 

O Office M-lmBgciJieiLt 

□ Ipdiu trial .Maiiameraent 

Q TraAc y I Kiureii lent 

P Aeccunt-mney and 
C.P.A- C’-oachinc 
Q BookkrrnLLiK 
n -Secratarla] Work 
G Coat Aeeogtil«]il 

□ Saleaprianohip □ AdvertleEag- 

□ •Bervire Buitinn l^almniBnahlp 
P W'sllpanrE' l^rcirraUnt 

Pal— iriiniHp 



Q BuiIabb CartHpondFniao 
n Lctlrrl^E ^bo-n t-'enln 
G SlpnoETBpliy Bod Typing 

□ Civil SbjtIcb 

□ Mall Carrier 

D flflilifray ^lay Ctrrt 
G Cimde Achool HiibJ— te 
G Itirfa Rchnql i^ubiecta 
G CJuIIctb Preparatory 

□ rirat Y»ar CoElece 

P IbuelfrliiinR p Brian Ia1i 

□ Ciirformin* P French 

P Liii»ber P—ler 



□ SicDm 



4l4vBd+ +P-VTI^P 






PUIe. 



Addreifl 

City 

oeruratlon 

ft yoH rr-fltfe fn ranoda^ arnif fAte cewpiiN to Jnternat tonal 
CarrcMpornitncE Bi-faniU Canadian, Sfonfrralj (fajiaja 

TTfteH toi’pffM.// please iircnHoJi Popular Mei 7 Atmled 



Learn to Play 



FREE 



Sample Lesson In 
Planoe Organ, Violin 




To prove how quirk and pnsy our 

modEm method of teurhJiig h wc will «end a 
tyjrlcAl hnon ahgO'hit«]y free Tp puy child Or 
^n-n-ut) vha iftHild Idte to lidfomo « muak 

cbn. Our homE altidy c^irve i» cofni»lel«, thp 
tii 04 t eucwwr<il that tke krtoir of in 
Leuena hm coiuLmdIvI with individual lnaUiic~ 
j. liiuia and redlatlona at thg mere prin (if aerv- 

i* Icfl, mippliiH ^™i iRailinf. We have thmnHindi 

pf necnTnirUsbod gntdagtea and mtudenta, Vmi wdl not Iv dbmr^int^. 
Send fnr the fritn (eaeon toda%^ Addmos Ampriq^in Coll^jm m MibU. 
1^70 Main SL, ^maa City, ^to. 

A COLLEGE 0F ENOINEEIIINe 
AHD 4 PICHITECTURC 



f^TECHNOLOCY'l 



llil T«ar« Fully utMTiu-liled by 
Nortli Central Aaen, 4 yr. 
couracBilii nterh&Tiirnl, e 1 (*rtriMl, 



TiSwSv 

* civA cfi(?tii.iciiJi fire proFoction 
(‘njtiiK^^TinB, MjeuMi tan I a rchi ] eodJnii t o H.S. Dci^tm!, A 11 
at udejit aft ivit ioa — atJiletii^a, kowI I J vinv ac™i titi juiluticimi. E>ay 
jiud evenins elajacaL Bullelin p«nt on requeat. 

ARMOUR IH5TITUTC OF TECIfNOLOGV 
330E FEDERAL STREET CfllCAQO. ILLUtOIS 




AT HOME Y<^ can lepra by Atir Dlodfeil] 

nriiinuk vritmt of pnfM-iKlioTi i^Ttry pmrt d ibe. ViM 
IHUllaf TtMl at home u good or better tlionata 
phoj>. VcD can earn money wliklc IpirTi^ng pod ne- 
core a wdl fkayinr bnahloa onturt in buiin«a aFt« 
combletiDx ntir coiirK dT ioimictlon. GchhI i«abcb 
f enmrtpra arr aliraya lb ifeniaiid baiI earn voy a«i4 
•alarin^ For imrlicBlpfi apply to the 
Wl««on>Fn SqImi-qI WaCofi RauHtw 
BM t M«— 4 *1 h BirLWaUHCE. W1A 





Learn to Dance 

Ynu can learn all th'a tnodFrtl dAncra— the latn At 
T ifigo Bteps, the new Fo* Trotfl, dreamy Waltdi^* 

BjpArt Call^iAtBl^teiH.and poeiilAriSoclcty l^tetM 
At home, emdiy and ttiiLokly. New cfa*rt method 
maken danelnff di 4 ul m |de na A-R-C. N a munlo or 

mrtiMf r»ij ti i rH ■ Ijk a Lrpra. (p dipm. 

C4iDi|Art4 (pwripi — 7P5 put—, 54 ilJisiMrar tmt to A DpjV 

rfrm Tiitl, Eairi-h IzPOit onirpii. R<fni an- jootuir- 

IntTiiiB wly fl.’Hi nliM potVipri upcQ ■rrlTaL, AEcHir baek 
ll EHil rLtHthtad,. CPtiJiit' I'm. 

FnmMln PmI>. Co^t <W Wp» Clark St»T Oapt- S 46 S, €h|c«ff| i 

MAKE YOUR OWN MOTORS 

MndeL T PciitI Oennratar Piakca tj H. P, Mabrr^ 
rfvcroiljJe atid variaUe BEHwd up tq 70nn U. p,. M. 
lAmlge 1:2 V □cnf^rai-rir Fuakra h- tl. 1'. Qrlin'r 

Gaasratuni' own he lined, All -oi-’ernt-r on regular or dS 

volL cumnt. Canjblelan illuetnldi jiitd ingjq4 plau-t eo- 
eirnptc a boj' can uea, Rocular pricn S^, nnw for a 1 Link’ll ilicui nnlj-. 
He mrc to mrniion kind ol tipnimitpr and current. Yuu «ji bkII tbc» 
niotora wl a ou:e prufil. M^ney Imck if idaue doa’l work. P«pU USD, 2004 
ramp CO,,. Grand A*•.^ Koxi — t City, Mo. 



"BECOME A LIGHTNING 

TRICK CARTOONIST” 



goad ft.Mi fnr Laaffh PTeiSitctlta ProarmiJif a TVIefc C^W.. 
lno:s with Jiu-tzucttebar CttaM «f Chalk ^k^imiJlaa Free. 

BAtDA ARTSEUVICE. Pept. 1, 0*hkc»h.WU. 

<jreAter omKuti^AlU^ cow in edvertlalnff. 
Uiani w8lTy and quickly In epare tlma. 
Practical work. No wst books. Old entab- 
ihih^ scfaool. Low tulUon — Ruy tormoL 

Mamdfm fwwm bttMu in./wrmMS^ 

Pwgv^Davla SeDa«t *1 AdTartlilnff 
Oept UM, 3**t Mkh, Aww, Chlcap# 



RADIO ENGINEEHMG 

FrCA Inttitntei affert a cdinltiLEird »uree pf Li^li 
ttendik-d embracing! all nhtut oi ItadfiPt Prar^ 
lieil training with modon equipment at New 

York Bbd ChlflBfo aeb&ali. Aiaa i^ceialiied epur^a ihd 
Hnme Study CaLiraei under new *Nq pbliV^tici'D plan. 

IlLuftrated Cp-telpd on requeft. 

nCA INSTITUTESt tKCr i>*pe, )Fc-m 

IS V Brick St,, New Terk IIM Kcreluuidli* Moirt, CfelcEio 
Rtcetnlk«d StandBrd In Rnillo Inotrirctjan Sine* 19QS 
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WELL^l S££ VOO REA^LLV AftC TAKING UP 
— - — V TAXIOEdMV IN EARNEST, flILV. 



RIGHT, Tim — AND NeJeR 

KAD 40 KOCH FUN IN MV LIFE, |VE 
ACTUALCy DOUBLED TK£ I^LCASURE 1 
GET FROH MV HUNTING AND REAULV 
HAVE SOMETHING TD SHOW FOR IT. 
COME IN — r 

house and ^ 4?*^" 

I'LL SHOW 'n 

vou SOME/Jw 

OF MV 

, w/oftwty i ' K 



TROPHIES. 



r I'VE 40L& MANV EiOOK'ENDS. \ (Q 
LAMPSl ash-travs^ pipe racksA ^ 
AMP so ON TO iPOfttSMEN FOR ! 

THUR DENS I'VE LEARNED 1 

TO TAN FURS FDR CAPS, SCARFS ( 
AKO RUGS, AND — &EST OF ALL.-* 
instead OF THflOWINC AWAY THOSE V 
COW-HIDES, t TAN THEH ^MTO LEATHER 
,FOW 6ELTS, HARNESS AND STRAPS^^^^^ 



0UT WASNTl 

TAKtOERMV \ 

^ HARD TO ^ 
ftL^RN^QtLL^ 



T«n nnt hwni'M. Kin ms4 tKrom* 
>!■<» CuiJi vilb bk-ir 0(1. Ek- 
pvrl M*modt, Inrnrd. AHd 

mahiiMf f <’Ji>T' n* q lMrlli<rn; 

Mqka |(lpi*e-v lifipEuc fur 

Afonti. TT»f 

B»h La] Ip iboitt It , :^nd Coap-an. liV C* 



veARH .0 MOUNT BIROS 

kt H0HE & AN INALS -BE AT. 



*^that was a great^/ tmats just wmatA 
HUNTIKG trip, flTLU, /f ^'VC BEEN THINKING— ^ 
ALL THE DUCKS WE U JIM, I'M GOING TO WRITE 
WANT. QUT IT seems jj TO THE NOATHMISTERH 
A SHAME TO throw U WHOOL OF TAXlDEftMV 
away this BEAUTIFUU^ AND SEE IF I GAH'T 
PLUMAGC*/r-^r^7l=i=— i?:=--^LEAHN TO MOUNT 

MV BEST 



^ HARD? HOTA BIT. AFTER VOO GET THE H«4C OP 
IT. WHY JIM. TO HE TAYIDERMV iS THE GRAND- 
EST HOBBY IN THE WORLD. I'VE MADE AS HIGH 
AS PER MONTH IN MV SPARE TIME, MOUNTING 
TROPHIES FOR hunters, WHY DONT 'VDU^ 

TAKE IT UP? 

t H Sure going to— what s 

THAT ADDRESS? I HAD MO 

ViOEA what IVE been missing, 



AmazingPleasureandProfitsinTiiisArt 



rav 



LEARH IT EASILY, QUWKtY, Bt MAIL IN SFARE TIME 

IMeti» boySr wonien, — Studv Taxldemiyp Taagli( by Experts. 
ALL SECEETS revealed. It wilt emaze and dell^bl you. 

Hunters— Fisherman Wild Game Not Needed 



Save YOur game trophies. They are 
Valuable. Mount thein for home and 
den. Havo a Mutvuin- Win fame 
as a Taxidermist. Make undreamed- 
of money in apare time . . . You learn 
io mount {BtufT^ rfviiTfvp b^lrdsp Ant- 
titnlai' Ftthf Op m e-Me-adei Jdkt Ilk* life, 
TtvSl ll TuidEnor. T«u nn be n Tul- 
dermlilL Will Tou? Snrely rod BK tfitcr- 
Est«d. Mi.ll Coupon rljfht noi* fottlieutOD- 
{■hine twmm El«iJh|i 

Success Guaranteed 

Thin old reUibte eehoaE in TlOresn hue flrod^ 
Dated 200,000 ■tudent*: ail In TaxiOErmy 
Only. Afli 4Uf 200, W irn:dost«el Thay 
Kmw wq can teach BuccwHrulJy. Onr 
l^at EdeCvH pvnnita lh|i QuarantM. 
Grup thla OpfH^unltv- aend rwpon TiubI 
iK>w, TOdAV. far the Fr»« ■HMk. 

Mail Coupon 

Or a poBicard will dc. Na dbllgatian 



You can u^e common ammalfi ard 
bird*; squirrel*, tabbita, llttl* chicki. pup- 
pia*. blttena.. plerons. rren frag*. Mdunt 
them In liLinun and humoroa* gFQUlHI. Real 
Wmni and pruHtnble. too. Thii ia knitwn a* 
Cnn and ffwattr lafideruir' It'e liMdiuliHJ In cur 
bniqua M*r«wt«l*. Writ* Lh« «cbu4j<l 

U)iM nalnutal 

Big Profit:! fM Sporo Tfin« 

Many Studenta earn frecn |4Q to I7B manthlv 

lb tlnw. Sfinr* **Mt lll>JU»kitd> uf dalla^i 

(WtruSporLuBin brine tbrir troabiH 

J.1D. nta ...It jwii-own N bw t.T fb^r 

a^A**. d*a« ud ivr DJunnxBt* «rtndiiw 4J*plmr. 

Lciint TimiiiiiB 



on your nart. Tna beautiful 
xiitnhuikdredBotBDtranelne Ptetui aa 



gatum 



Is I 



Do not mlaa this WtHidertal 



pppM-tmlrir to ahtain Ch« ixtUrvelaua 
arid rataabie boc^. FRES and 



FAJD. Write today, State yetir A^i 

NORTHWESTERN SCHOOL OF TAXIDERMY 
33T7 Elwood Rldc>* Omuhu, H«b- 



JViimt 



icriffnp to atJffrfieeTtf wunffott ^lE<?hanics 




ISA 
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BE A radio 




hLpkiJa.U 

CllUf £R4tfinf 

IIfwuI* bi 
FnmTlWl 4'od 
Hakyiu'.lvrvnt 

Itirl Mupit 
-CA4*F EhclkMT 
4anMh AiriN 'JyfiwiEjMi 
tAmn ll«nip 

CFmrral MLnjrrr 

ftpi4>4 VUEM Binv, Ch>4X* 

C. IC. d-riiHi' 

CUkf Fnnpi>^r 

AUiidapA Trasif ifrrTHT Co^rpL 

r. D. Vhjlbm 

dar^iry Hit , CKif mtc T^ lkU 
?Eiin}la4|i^I]ld Twgrilhlll 

CBTiaU-lIlM 



THESE 

TOP-NOTCH 

ENGINEERS 



W o r ki n g 
rignf in 
the heart 
of the 

RADIO 

rNDUSTRy 

V/ill Direct 
and 

Supervise 

youR 

R-T-l 

TRAINING 



]jii fTiHini'rrfli from tin.’ bc'flrt 

of tTin l>i 4 T l^ndio ln>,JiiA!r>' Irnin j’ou at 

Lome for jiuotl pay TCiulio Work, 

Gf'T out of thn nit^ Trnfo TSfpWf a* hip 
roiiio ujJFnufaotim’rb %aot you tramad^ 
Fit yourBclf fnf Rowl-pay work io 
Iliirlio — thi' firltl ’W’ttli a futuio. My 
FUKE book tubs }iuTiA" K-^r-f trniofl ynu 
Aiuifkly aliJ itki'iTM'nsivniy fifth T In 
ynur own home anti hi your bparu 
time. 

Ttim Your Spiirc Time Tncn Money 

Miuiy R-T-I Ptmlenli cnake SlO'i 
5]^. timl iiiotf, a wtyk ui Ppuire timo 
work Roon afUT enroll luif. I tif’uil ymj 
inpTrtteltiiiLA you pifioitili iitailp']* 

qiiirkly for iloinp lladio Jiilak mnnoon 
in moftt eotnmujiitit'a — plalia nlld itli'Uil 
which have helped hundTfds of my 
"1 kj;^ 3” puy for tl]4!’ir H-T-I Ttilinijl,^ 
witb ■[uu'e't.inki* enrUloiiB- 

Mfllt Coupon for FREE Information 
My fr(M' Book toll* you about Radio'a 
dpcLTf^Linie ami fiJl-^tiiTic OppCsrlunltira 
— about my nianuftHJturer-K^ndoTBpd 
Tmioing — about Lite famoun Adviiory 
Board of lop^notoh enffin^pre who 
direct and auptTviflE H-T-I Training” 
ubcut Imndrcdi of R-T'I fitudenta and 
gra^luAtcv who nm mitkinK: 9>35 to ITS 
n wogk, and mor«, in Radio. 

R-T-l TRAINING IS 
ENDORSED BY MORE 
THAN 40 LEADING 
RADIO MANUFACTURERS 

Cot the TartA ahom Radio's oppcnunlTtis 
Inf TRAINED MEN—abOUL ICfl eJ!ClL4- 
Mvo loutiires iluii mu he il-T-1 Training no 
ouiniAnrUomy Bucrwmi — about r-T-i 
VV orklm; Out Ate and ^ Advanced Couraca 
Iiimlflhad without eitfa ooat. Aft today. 
Cot Uut of thr rut. Mnll tb« coupon 
NfAVV for my I'lLEE Rook- ThETu la dO 
obllMatlac.^ 

RAY D. SMITH, President 

Radio & Tolovlaluti Ituii|utc{R-T-l) 
2l3*0 Lawrence Are., t>dpe. i7 
Chicafta, Itj. 



MAIL 

COUPON 






FREE 

BOOK 



RAY D. SMITH, Proaldent 
iLatUo A ToIcvIbLdh liiFtitillc {R-T-I| 

2130 Lawrence A%e., Dept, 17 

C^lcaflOn 111, 

Dear Mr. PpdthT Wlchout ohllaatluff mo, send 

Free book about apafi^Llaie aaci lult-Umc Radio 

OPIOUrtUbltlca and how I caii train for tiiPin ill bumc. 




Name. 



Addrpaq. 

CUy. . . . 



Ape, 



Riaip 




igh School 
ourse in 
2 years 



Ytrti ean ctncplet* our aim- ^ 
{liqh Hchool [Jntirae at 
nufnn Ea2TiHrs. U Hla atl miulnEiMitila 
bir t'.'llfliEB DQtFMiica, biialn«» Bnd tiba 
|imFi<'-4jaj9H, fli.nA.nri 1It|rli ScbDol tula 
ntph.iF, twuawj.. 

I <T nuraB. 

fMAnf En^n«n, fiailaB« llufl, Uid Eldnn- 
mFV wwlilwl tnr» hp1p(>d prvtan tlia buExiicTatrt Which 7 m 

^ — j— — nml rnA Itih Wrlbpsiltl pncmiiiiii In ^_HuninnH _ 
g... fp nr ^ - trl K trctnrv. f.-.iA'u t«nntlT» _Dn/lirkir ^^^Dctrhrai 
■ . e'himlrid Chwfli X tn/vrm 

I aorBB tiurl krtATHla yt>H; tn^L^iPAV far Pfl«lnUM.fai. No oliliRBtiiin. 

AfTWf jcul ScJiHsI, Depti H745, Dr«x«f «t SStfi^ OhICACo 




MECHANICAL DENTISTRY 



Special Tool Offer — NOW 

LFou'r wqdiE the beat yrara nl yuur life, 

lj-«rn tfila manay-tH*Mnt ift a 

ih-w utanilm in Day er Ereiilhc HiiBLatia 
pad b^caniD inippendEFUt. ULi ddttiPiiiJ. 

6chl^<)l b iblabiJy Badoiwd- ^itafh fffSQ-, 

Fraci.icid IrejnirLi^ IniLvIiLiuii ir—’tnr! i|. 

E*nr UTTni Wra*1Kuvr«rFHU CaCiiaa P. 

HEW YORK SCHOOL OF MECHANICAL 
0EHT»TRV, 125 W, 3U\ NEW YORK 



=n 



VOUft 



FtITURi 






ENGINEERING 
rWARCH ITECTU RE 



iMT*ji«ivt PMcncAL ncmucju. cfipnicn Ip nneriFsi. 

StFueLurni, ArehiEKluFsl ^h*ibre'Finr. Dninv lai i yn. 
Uir^'iiin- in 1 V r, MkFiTt hhiipm lb JilrTTFldiiv. Pn^nr Pl.-.n; 
Brfriinrttirin. ftMtii. yilpTLiwci, Dr*FiJbi, N>'niivt.nl4i|i rliminHt^. 
TIWE Alib NupJEV a.^VUb. Luw PTiiiJ.pt, KiKTukp miHhTB 
Hinipinna. «drk diwiM tninibi. 3 i 771 ,' ETpcTkciiia 

pnidiKliu iDivwr>il nitihi. WF'ltP'iae rFiiPid*. 

PfiHLAV CMOIHEIRINO COLLIDE 
tWi Ipdippp Kppppp CKr. hta. 





fUPPREfSEO 
KNOWLEDGE 
OF THE A6Ef/j 



Whpl thrPi>4« s*w*« did Piwi' 

•*H pMP«u'^ wkpT* wpi fha mircp 
orl Lpewt'i Jjpp tkpl iTW|.dp >f pptuiUp fw lliora tc 
pprfef 1*1 |nir«W< 7 Wprp thaea pTAfnind MCratl 
^mad wJb uelanl IrbFPFipi, «r pr* Hm|> biifSadi 

bpewpfh enifflblbif Tvmplp vpUi 7 

Tk*l« bni* map of ppft biPW tfiP nifTlpfip* 
fif rfa, lied parwnil ppw*r, Rib whetam b not 
Ltl. — It lil ■li^tfitilJd ffom rtii 



It k pffpFpd 
fr**Jy TO YOU if «Fth ip epen mind, yuy 

A wiili tfli ifip Hhit «f Fill nd cf ir>«nB|on^ 

^ nkhMP ojhI master your LIFL 

TNII FREE BOOK 

tylpn'k ifitolarinco kai ot tlm#i mpt IhI 
#ekir«PFnptit’l frvm tlw f«cp ol Hw *prffi, fll ui' 
f cppI bivtkpfhpodi lipvp prpHFmd tlin i*crMf 

wiidem of ffw 1941 Thl Roucntciini, pnp 4 I 

ffilwp Inplont brolhprlioodl^ INVIT£ YOU l4 
'■trfp p*d ppoiirp * idpy of lf<p "Wiedern 
fif dw Sogol,'' It vHt pOnnl enil Iww yoii fVf 
t-Kpiro ngiKoM tnilhk. Yni bui kuWi tn MAKE 
TOUR UFE ANEW”#kp hlfiHFiwrt 
raw hIppIi PYrpih fw, Adklm: 

\ Sorebel.R-O^ 

I ftOSiCRUClAN BROTHERHOOD 

SAN JOSE fAMORCj CAUFQJINIA 



j ELARN WATCHMAKING i:lp ENGRAVING 



ffT OUH FHOFIT-SHARinG PLAN 

OUR GRADUATES SUCCEED 



Oiki of out' lava piadeaip ptprted ia a iFvfr pnipf 1 war — uow do- 
inr over C3b,0(X] a year. Auotbor ia W^kwaosio. opRi- tl □,ddb 
lbs SiFit yfu. Day or airht f’loKi, Call r>r writ4 for FJll£E BOnK- 
CItKkqtt ficMn* *t Watchmaktiig, iUpf. tMl, tij L CHit a. . CtUfUiP 



■R^Aew toriftnp plnaAn fnrnffon J’opniffiF' Mech»nias 
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YOU’RE NEXT 

Do Want a ’handiome, powerfully huilt hodyr 

INCHES ot solid muscle added id your axma^ lci;ip 

shDutdetH^ chcsii Jiiit give me ONE WEEK lo prove 1 

ran you over.” Seod <od4y foT my tensadonal 

new Way to qtow alron^. 




“MIRACLE EXPANSION”— the New 
Short-Cut to Heillh, Strentlb, Muecles 

’^EH Jilr here's where I 
■L nrnv'« I enn cover your 
hedy Flth butjrlnff banda 
ot muado — broH 4 en your 
BhouMDCM, deepen your 
chent. Kive you 9- mlshty 
pair oI blOepH — aII In less 
time uid frith Iona eftort 
tlion you ever thought 
posrdhie. T'n atreuirLheTi 
your InlemjLt oiXAiui. too, 
till you choob full ot heftlth 
and enerf>\ You'll bo 
Mtunlahea the way your 
whole body reeptuide i* 
this new. wondftr method. 

Try’ "MIRACLE EY- 
PAN 8 It>?f" for youmelL 
You don't rlax a centi 

Now See Your 

Muscles Grow 

Here's my BeoeatlntiAl oCfer to you: B^nd me Vuur UAme, 
addrOM Atiil OXE DOLLAR and fu Iitart you ou ''MJRaCLK 
EXPANSION" by retUTU DiUlL Follow my fasy, taeeinatlng 
IfljitructlDha fur a ireeh. They require Juat a few mlnulw a 
day. 11 you're nut detlEht^ wltli result^ back enmen yuur 
dollar, IT Kive you a NEW BODY or na egs*t. Send li.oo 
TODAY. Addreus 



Harry Tltits 
Dlrvctor 



TITUS 

39 Union Sqiforo West, Dapt. IM*10, Now York, N. Y. 



Physical Culture 
School 




wreatiw. Leam at 
. , home by bmII. Thu OTHtoat 

wre^lrn of all« Prank autoh and Ponnor Muma, both 

wwrlil'A h*" vrrpuTud tJv* niu^t ^nnAirFiil hmizu af Uk.. 

■-lUi eVor tTulfurB U|] filROft Wrawtllnc, Uo 

lL*ry.i* .fy* boAl^fl llwt^ blv wuo. Tbit bthI 1r» 

B40h Lai la ym tvorw. S>MOt Jalajr. Wnu HWi. otAla youf BIO. 



Wrestling Book 

FREE 



Le^m at 
Bmde 



Fanner Burm SebiMl, Elwwd Bldf., Omalu, Neb, 




anuKM.'iiiM.’iy 




!fl 4 ,Lt 7 tA ffU,. rlaJii JMW. f«f JU'*dlHlvm. 

lor Alrftilj k‘it« pariui ftt>iK IW Fq ajuT a -rnnk.. 
fOf^kl UM9 E IkrL.nJil . Anril HifUllii-B. Brticut ll 



•Ohkl htUJ E IkrlHj^i A[M fllMP TlfU<Ll|-B. h 

I fillip iJriiHiaJ k;f dlBlB ct MkUUAtv. 

rmJiin Im CMimi^^Lr t^imH Jn ind 



Arhlkpa M^rKan-Irpr Air aed Acdiylvn^ Wridiai; 
birtal FlokMaE. WrifE Jtn (tU InliimHEiiEji, itaL, 
lii( wiiithr cwIoWfi laUnnal yitij tno«t. 

MICHIGAN TRADE SCHOOL, Inc. 

376Z WictdwuA Dvtroil, MieK. 



JmF'P Irihbt fall 
iriwIiL'Hli per- 



’Write 

FREE 

CIRfULiW 




trial lesson In 

:ee- DRAFTING 

Iluvcr IT yeara of aveeued farthh FreeTrud 
lj>iAf>i:k In Drnrtltig, [itTereaUng ond Inatrud- 
tlH'p . Showa iiuw cflay tu lour it at heme by 
C.T.C ffs fimiiih ih UnjJfc Get fmdT iimf hir 

lTil!::rT-lfmhh.;|iia htlfwtlAaLtJe* UpitlLEbC f<gT I>ruf 1 .b 

CHICAGO TECH COLLEGE 

M i4a Twea udg., iia ■. y«ih at„ Chieikio. >a 




Fof more pay Learn 

rafting 

FROM AN ENGINEER 



"YES. I NOW HAV^A 
SWELL DRAFTING JOe. 
1 PREPARED MYSELF 
IN TIME, ENCiNEER 
DOSE TAUGHT M£ 
DRAFTING 8Y MAIL* 



"I'LL PREPARE NOW* 
rMSTILLiNTEME, IlL 
SEND THE COUPON 
BELOW TOOAYj 
FDR ENG^EER 
DOBE’S FR£ 

BOOK 0^ 
DRAFTING 



Learn by mail at home! 



For 

wturi 
1 piiKe 

IMC'li/A.ai't 
f ro i n e d 
IJt(Kiu,a ttdi 
oud CAuU' 
aundi ^ 9iut- 
cvenFul prctdMQfij. 



NOW IS che lime to 
ptipitn. Ifs high 
time. You doo*t 
know how soon 
business will boom 
tn tines that need 
draftsmen. When 
those jobs areopent 
die big eom^' 
nies wiU take 
the men who 
have prepared. 
£d, prtpiTd NOW! 
Be trained now for 
clwt huttej jubl 



Jobs Now 



in aviarionrcEBctricitYrtnochincryfOuto work 

and certain building Hoes. Even now dt these indus* 
tries and others, too, arc cmplofiog drai^mcn. How 
long before business wiU roll up big, immensely^ 
wjih jobs plentiful? BE PREPARED. Jobs pay $50 a 
week or more. I'll ctnin you until competent and until 
assisted to a postcion OR d// y<mr m^>nty i^tuk. With 
the Dobe method, no previous experience is necessary. 



FREE BOOK 



ENGINEER OOBE, Dfv.3J-7T, Ubeftyvllle, III. { 

Send me your free book "Successful Drafts- I 
mapjhip'^ and please explain how you wiU J 
assist me to a good position as a draftsman. I 



t * 

I J 



■ A/^dresf, 
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In These 
Fa mo us 
Chicago 
Trai n i n g 
Shop s 







ELECTRICITY 

IM 12 WEEKS ATCOYNE 



PrpparD vcillliulf t» mjf WAnilifftl! 
H Job you tlX« 



traJnInR Rhn[M, fnr 
ft jott that brlTj^cs bock! pai’ — In the nne ln4]iit<;iry 
that Ib rOnilutilly polt^f ah«4^ cvftfl tlirrjUl^Ti tJlIf Him- 

After my practical ihup tralninil hh vmrhl-fftriiinuH ChLro^o 
I?rhcie 1 ^nil and reftdy hnld flovn ft At Ft^^l Pll? ^ ^ 

truioed KlociMcm nmn And yon tiAve ttie sliiil wirt Xnowledire that 
will hfip you nrA to oue ot thft taUmer, beu«f lutld Jobfi of the tTBiiied 
exffiutJvt 

All Practical Training cm Real Eciidpineiit 
Y<m Ddvi^t Ne*d Adranc«a Eda>‘ 
cation or PrcTioos Kspericncc 

You itrt triple trftjttiojf at Coyne— tnrottfli youT eycR. your oart< 
and your taantlK. Auil It H all practical dowD-to-Muth tralnttm on 
rc&l. iDodem electrical machinery and ettulpment. Real line 
Reneratom, moturH. dynftmoa, ete. -'ftll riRht here In talir daylLrht 
HbDpa lor you to wnrk on an^d laJui [mcticiu XnnwledBe from actiial 
operatlniL No dudl books — na cojreflpondence, Ynu don’t even 
need advanced educfttlan or iirevlaus electrical experlenco to manter 
mr *aty ittop tralnlfig 

Aftuziag Stodcnt Scholorvbip' Loon Plan 

PAY FOR TRAINING 

AFTER YOU GRADUATE 

In Small Monthly Paymcnta 

Lack of ready caAb need not Atop you from ffettlm? Caytm tnln^ 
Liu. [f you are aiabltlous and determined to Im prove yanmeir — If 

S ou are aniloua to set ahead Id the ffreat field of electricity — 
will let v«u take veur training new . . . and you can pay mo 
baok after you gradual*, In easy monthly paymentH. You deal 
with roe direct wTien you mate a tultloii loan, no rod tap«t Hp- 
anelnff to Ao — and t don't aak you to pay me one cent of this kian 
until ag daya altar you grariuat*,. and emn then t giv* yau wvar 
a year to complete your paymento. Your lorreaoed eami lurft aboiild 
muqb more than pay ymiT loaii. I jun wIllitiB to make you thlN 
remarkable offer only because 1 know from experience tbit once a 
fellow gets my tralnliur he should find It easy to pay me back, 

Spare Tine Worlc While Traittiog 

Bmptnyment Help After Gradnetlnn 

are time work to help pay your llvlm. 
Then after eraKluatk»n you are Riven tM 
dej 

you bay* boon iralncdi fur. 

Electric Refrlgeretton— Air Cnnditianing 

So that your tralnlof will be onmptete and to IncreoRO your carn- 
In^ capAdty j will incJude for t 4bort time roy big new courae In 

El«ti1c Refrlgamtlvn md Air Cundltlunfng.^ 

Send Conpnn f«r Detetl* 

MftU the coupon At nnee for roy bJR, llluetratoil frw» Begk that 
iBlla all about Coyne iratnlnn, the amaaliw opportunltkee in tbe 
cleCtTicaJ field, and oomplete dct-^ls of my spare tlms empLoyro^t 
Hervlofl and roy Pay After GraduaCtan Plan. 

COYNE ELECTRICAL SCHOOL 



1 help you to find apare time work to help pay your llvlns es- 
penaea while trAlaInff. Then after sraKluatton you are Riven the 
help of my employ men E. deportment to aaeJet you In a lob ror whieb 



H. C. L«w|a CayR* Electrical School, 

540 S«uth Paulin* f 1.,^ 74~l2y ChJcag*^ Ul^ 



Dear Mr, T^wia; — ftend me your big Fr*« 
Cuyue tralaiiiR. and Rive ma all details rettardlmr 



■ oq k about 
yntir Kpare 



time employment servloe ami Fay AEtB GraduatLoii Plaa of 
ibniflly Pd 



Easy Mbnii 



Pay menu. 



Name. 



AddrCsa . 
Clly 



. Htate , 




When tprittnff please F&pular Mephantet 



LEARN AT HOME 

Ale you^dult, alert, ambiticiu$,yvi]jmg to study? 
InYcstTgutcLAW! We guide you step by step— 
furnish all texts, including 1+- volume Law Libra- 
ry, XfainJng prepared by leading Jaw professora 
audmven by members of bar. Degree of LL,B, 
conferreJ* Low cost, easy terms* Send NOW 
f or Fee c , 64-pagc“ Jjw T ntiuing f or Leadership,^ 

LaSaJId Ektemion Uaivdtfity, |apLl(lt44, ^ugo 



Fhniy af Jobs and Big Solmries 
fot Well rrarneef iVfcrt 

Prepare for tblh fast Rrowln# induatry noWl Get 
aUrted richt by train Ins nc foronua Rocoavcit 
Aviation Bchnol loeated on Hoo«ev«lt Field 

— tKuUK micrpijil. Yfln |uru |b*m Uin 

Lhii#'* Nniv^ it> trvrn' i*bnitt, Fl*t<*rt tfJrilnv A»i 

■•nid. -Swal 'v ejraf^mkin»l flulil 

oBtrvd inliKlv nH^ntiir Mnlmiirp, MhUit Am, 

■If-iB, erknCa-, Limlc«d Cc^muerf-ialAiid Truffinrl PiAit. Wtlta 
fat ^.ukldL pKj'cj'CBH d| Murai. 



K.OOSXVZLT JLVIATIOU SCHOOL 






Make 
money. 
New, prac- 
tlcAl couTwe by 

Cbaa, 11. Rpath, 
Lftaen hpw to s«C Into Chla 
mnneyMnaUng Add. 

automotive institute 

SITN ChU« Bldf!.. Kantlt City, Mo- 




Lpro aMMT 

iVniBBfBC 



secret service Book 



ft Fv* JM Qtkieki—Vm wUI bvD 4 rw Ulii VtlrThk# 
G« 4 t nn Cutaravfi, Saent (wWlC* 4 ^ 11441 - 

UtlcrUMiw'^ ^ diirv n** rtvdlbR. no 



jm w<>rk Tor sq dBTv Tn* rtMlbf. S*ad no 
nHTtwt . If jfw d*ritl* to .jt,. thon_Mna o*uj 

fl.OQ. If A4t, r*tan H, YVlUTk ibliAir. 

IT ywa fl 1 ■■■, 



y*M to ■iiIbi ] 



i. li. Cf k, Bf k Pcfk I3-S7 II2i SMpjiidt Ata, Qiaf*_ 




LITIU BUIE BOOH 



Bead pHOaUd for tiM **IbIb*h, 
YhouMbd* CiE b*Te>0rie' Ador««*[ 
LITULt Bt.bC BMC eO- fiUlcdiM 
bpl., DbiA 314, UiTiud. v— *- 





SALARY 

TO START 

$105 to 
$ 175 

MONTHLY 



MEN 



Ry, M»U Clark 
P, O, Laborer 
B. P. D, Carrier 
Bpaeial A^iit 

1 oFtiocitoc 

Citr xiiilOniaF 
P, O. Clerk 

I imnlc' t lEaipoolW 

Xyplrt 



FOBTMABTEB 
' Seanutreto 
Auditor 
duiiioarapfaer 

BorduFAtidl 
TVNchoo* Osr. 

Wg^nhsaaB 
'flLEdod Laborer 
I atutfiotioaiCiefk 
FUoCkrk 




OZMEIT lltiTlOCfll!l VIIEAII. D«p. m. R. Uoii. Bu 
S^fid nt Tlt£E (MrilBtikua ''lluiv U> QibLLIt Ev 
]NiLi.kehi” ta»r>jw| '"I". BnUrkoi, 
hMnAHAP. ‘4|]^ffSuRl4kBi vie- gZ4- W-NT rlLE£< 
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NOBODY NEED BE 

SKINNY 

HERE'S HOW TO 
ADD POUN DS AND 
GET HUSKY STRENGTH 

— qU/CKf 



A SKINNY FELLOW 
hasn't A CHANCE 
I WISH I COULD 
GAIN SOME FLESH 



NEW DISCOVERY ADDS SOLID POUNDS 



^double quick I 

S fo JS /ds. gained in a few weeks with 
new double tonic. Richest imported 
brewers * ale yeast concentrated 1 times 
and combined with iron. 

'^0 NEED to be ‘*skinny^^ when this new easy 
treatment is giving thousands solid 6esh 
and new jraod Zooks — in iust a few weeket 
Everybody knowa iloctora for yeara have proscribed 
yeast to butJd up health* But now with thU new 
covery you can ^ct far f^reater tonic xesultB than 
with ordinary yeast — regain healthy and also put on 
pounds of husky flesh- — ond in a fur shorter time! 

Not only are thousands quickly graining solids good- 
looking pounds^ but also clear skin» freedom fram in- 
digestion and constipation* now pop. 

Concentrated 7 times 

This amazing new product^ Ironized Yeast* is made 
from special brewers* als yeast imported from Eu- 



ropOf richest yeast knownj which by a new process is 
concentrated 7 times— wadff 7 times moro powerful- 
But that is not all! This marvelous, health-building 
yeast is i>o»i£cd! with 3 kinds of iron. 

Day after day, as you take Ironizcd Yeast* watch 
fist ehcBt develop* skinny limbs round out attrac- 
tively, new health come — you*re a new person* 

Results guaranteed 

No matter how skinny and weak you may be, this 
marvelous new Ironircd Yeast should build you up in 
a few short weeks as It has thousands. If you are not 
delighted with the results of the very first package* 
your money will bo instantly refunded* 

Special FREE offer 

To start you building up your health right away* wo 
make this absolutely FREE offer^ Purchase a package 
of Jronized Yeast at cnce* cut out the seal on the box 
and mail it to us with a clipping of this paragraph. 
We will send you a fascinating new book on health, 
"New Facta About Your Body^', by a well-known 
authority* Remember, results are guaranteed with 
the very first package^or money refunded. At all 
druggists. Ironized Yeast Co*, Inc^ Dept. {>310, 
Atlanta, Ga. 



TYbcrt tarfffnj to adverfijrrs please ificnfloii Popular JfecAdnfes 
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Gentlemen; 

Under the Recovery 



Act I*m now working less 
time and I have decided 
to devote a regtilar 
portion of my spare time 
to making myself more 
valuable to the company* 
1 have a hunch the man 
who gets ahead tomorrow 
will use his head today* 
I'm interested partic-^ 
ularly in mechanical 
engineering and will 
appreciate it if you 
will send me your free 
information on this sub- 
ject* I want to get 
started right away* 





Big Profits In this NitgCr 
Foscifiating NEW Field 

My BtiHjente Jiidve lenrceKl Lok to tnke 
the kinds at rtiot^xi thst brinK real CASH. 

34,4NT *tC., buy 

7 Cdllllnii DbntnR a year— pay sckkI mt»ner 
r«r ihpm. YOU, l^to, fin turn a liabby 
liit4j a prafttabte spare or tun-time buiiineaft. 

On* of my xtudCPtAp L. Eldrtdat, St. F’nu], Minn,, 

Rut ISO ttir bla venr flfti wurk. Yom MtClory, 

Helvider* 111 ,, eoi 3 in tvne wecil Olhq 

flnetlnoa, I>ort-nenter, Mohei., ma<1C nvrr 1237.50 
beforv flhe even comi}leti‘d my Imtmcitlnn, ^'lit* 
fnrniy FIlEEi b<>0'K. Nnri.h'lix'alina-— BJudiiDBalnninn wi tt <;vlL. H. F. FbIIl, 
FrrairNvnt. UNItFRUL PHITIHIUniEn, H'C.,hpf.71l. 1C ffli 3391,, In Tifk Giti 



FREE 

BOOK 

If II tr 1 1 > 
Mu*«v 




m ARTIST 



WR oak TKACH 
YODDHAWlNQLa 
ytrar own home during yeur 
apan tlnta.. Thirty-live years of 
puccesifld tcmchinE p«av« 04tr ■bLlity« 
Artisis fc«eivo lares 

Writ* i*dor for Art Tw Book 

S0((Dl"AmiE!7 AKT _ 

Otfit, 1 74, TOE, Kuron 5L, Oi^cjiflo, 




Cash Payments Advanced - Writers of Songs 

Uied nml publication tarui*cft, S*n(l uaany Ukely 
DMlertal (Wordtar Muilc)for coDpideratioD today, 
ttadJo M.u«ic Guild, IfiSO Broadway* Novt York. 



tMTFRNAtlONAL CORRESPONDENCE SCHOOLS 



*‘Thit L'twirmrMffl UnK SnSO-H, Scr*a(oa» t’enn.fu. 

W'ttbiinc ftMt or Qh]|£tt|qn. pTeaw pent! m* a «?py «f your bwkltt* 
'’Who Wlni and Why/’ mud lull partlculiin about Hw iubj«rt 
beforo irhlth T have marked X : 

TECHNICAL AND INDtJSTRIAL COURSES 
n Arehlteet C AutomohU* Mvehuio 

P Ar-diit*rtund IDTKltBEnall p Ptuml-jLiiE P llMtiiv 

P Ifijildiiv l:latuiiB.tiQa P Ait CabuJllcilillv 

P W'ogcl Miliwurkiaf P GhecL Met*] W^utker 

P CdbLraetor otui DuOtltr U BtcaiD Evinfcc 

P ^Irnrtural Draftamjui P Ftrani |lle«tric £Ocfaa«r 

□ SlTPctuml Eajriniwr O OlvU l^ncimirr 

□ {JmrtricaJ P *ad Mupsunt 

O lillDctrki Llchuna P Urlrlgerallfn 

tJ WfMlii*. Eleeitif uid Gu P IL R. LtKonotlve* □ Air Hr*A<w. 

□ Raodina Hhop BtvnprkDtl P U- 1^ fh-etitiii ForAHMin 

□ Tnl^mphi Jtneiaerr P IL R, Briil aja4 Buildtsa Fci»ni*a 

P Tr]«i>tDnB Work PH.IL filcoalldao 

O MmLooIc-oI Encinwr P llliliway ElociuMrlA* 

□ Alechonical DrafUnua D Chf mliitiy □ PimmiAcv 

D M*rhinUt. □ T i>r>liBLaJcpr p C'o*J Minku Eotinwr 

□ I rivvoiin* aod Ratmtio* ONaviniion □Boiluuiakfr 

P l'*ttcrnmBlier’ P T-rifiJ* (Hcviiri^ or 

P Ufal Trtetfcneot oC Mel*]* P Collao Munufuturliia 
P Pryjc* EEMtiooev _ P Wut>l«n Manulaoturioa 

P HridEn «ih 1 UuiLiiiD* FnremH P Airteultura P Fruit Crowioa 

□ f;a* KneiaMP Dl^l Ruciaai □ I'odLiy F«rmlni P lt*diu 

P AvlatkiJii p Muring. R^iifiiKcr 

BUSINESS TAAININC COURSER 

□ HtultiHB M*oaa«m«iit P BtuioeH Cormtiafidaie* 

□ Office Mk[i4c«n)ent P Lebiefitic Show Cattb □ Sign* 

□ Iiuluatrial M«oa*enimt P Flraocraphy ud Typim 

P Traffic M*±iBaEluOOL P CTiTil f^flrvkw 

D ApmUOtaucx *od P !M*i] 'CutSit 

C.P.A. COaohinc P JL*ilmy M*II Glcrk 

S BoakkoepiQc P Cruicl* Nrhuttl Sub>«f« 

t^evretarU Wnrk P HieIi lichiHii Huhi**|* 

P Coat AccoUQtaOt O Ocilleca PrcpaTmlQrv 

P llafNinMBhic PAdTerlUInc Q Fint Y'car GoUeto 

P Krrvfra HLatlfni H*lnmiati*hq) P JlliiBt.n.lia*' O Hpuillih 

P UraitpaiMT P Cartiwiiiiic G Fraa^ch 

fiAleuuuuhJp □ LuHxber Dealer 

B'hid* • • • I i i M I iv-i-l-f-M-lBaei-t-it hheri-f-ri-rrk'IH-l+r+rTi-eae-iv-ii rrri li «i i il I I I i eir--! i i i -dj*. 

AdLbrtl 

City. Btala.,*, 

Dn-ufwLfnn 

tf yoH rrwiiB f* rrmada, arnd, lAti nmjsopi to fif /iitrrnaffmidl 
Ccfropuruimct £oA(w1j Caruidiitn, LknUod, MonlrfiLL C^UMUd 

TTAfti wrlffwif pHofe menfion ropitior Mechanics 




hno§ 9 ms 



CaVr^ 



Hltb iBHd Dlnrtr bviar i9ATrlA|>bd fnr 

bi trnrk*. t»ai1p^ pirphiD'K, HrmnLiiia ifainJ. 
liMiMr iLiiivili, «(«. Tnlnrd ill'll Ucicxir-. 

I'liniEl'* MrlMkJai ftir CfH.41 ^P. Tfi' tMUltij Inlli 
tni|'i -ttiA'tcf tiP all farucliH nl aviu l-apaittol 
F)rp|i«FPl-3rT t* 'n.i*t-Jna ti* binrl JIHd. 

GomI Job* for Troiriad M*n 
yalHTitPl Ai|.liilBir1k¥*: 8 ,;Imk 4. trpSnp y** I* brttb 
Ira-ifca — p.iHo and h4<li ipml EPi'irt*. Pf*rlp-n| 
PbiiB njfttiiwli. Exi>«rt l*pLn*rtiin. A Tiiifipnn 
dallAr Pi-huH.I lu ti*mi ytin av prcvin miihudp. 
IkraLlithrd 20 yam. 

Spend Wlniar tn Caltf^mJa 
L*pra aii'I.U' Aput TOtocI tipdri BHipT 
i;^lv4l<biR* IfL L« Anaripp. Btifd'ni 
Luajy PrfP.I 4 H drliiliPful ]itnp>ft« Ui]H 
VBU LM inJnuix 

Roilroad Fore All*w*tl 

K* InaEW Jiciw fu v£>u rnciiW fri>m L"« 

Ain'b*, n*t ttixi»Q mriiil. » ■* lav M II 
y,i4j iLvMt h CpILT. Fct 1 nmHnd iJm* 

Fp.E*ifim3 wlli CQatlnur In 'flaw ciiPrli 
fPilcnaJ fpiv Ihbi BBtr ppii Ifppbpd 
Etatdi tu Ltd AafElri. Thit i:p»L P'i'Ii- 
i.imik-d dtajHle llip EmI tha ii*tr end 
fidbr^pd bi*k ip»d. Dl»«-1 tnilnP -piinMP 
» iiirrmJ iiwlwtini riimi^rta aiitu ifpljv. 

4n] P.1 ki> rill* run. 




Yeti an qualtf)f 



flMtHtll 



.Jlll/t Jtatw l/«*aa,v 
.4 u* ffip-rriri'an 
iTad'P* AjtiTft 
f'prhirr^a# 

iJirdl iTiFjiil ..If'rkapir 
Fmri JhjiMtbph. Sx^ri 
l3itr*t Ifo, 



Hoffm arid Board wKtIa 

Leavninf 

lUajriFlitr nE tiur piipdroti VarB 
aotl 1 h4h 1 wliilp pp-hinr aniDH-. we 
liPBUit iIimIekIp In tibla-ia tari Ibine Jelip. 
Mrs dJ «Ij p.ir« r'B «bp-U Vim 
take «p looi H diPO'd t* nimpinij. l|d 
*a<nK. 

Free Ernploymant H*1p 
W* Lioiit tlMla'iiCP 1D niaka fi*- 

E*y fulip It) aiit^BiiiLiv* lad fHnaiE 

S*od C*uiHin for Fr»« Aulo 
Di*a*l Book 

Gin* l*1 E iM*Dp pfmirt N'lkrTHl 
rtmrr'p. £')1 >|b.Iii' 'irfi'i yn>t *‘i]L Irpm. 
h^i* r'^it eLU Jaxm. *nd ■nr'i'hiMl frr' ob- 
<*ininr |''jf >=>>. fl'iid r*q|WB 

im n»i-dl*1'lr. 




NATIONAL 
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Just as EASY'as it looks 



to become a popular musician this 
delightfulf simple as A-B-C way 



S TOP chflittinR: VOIITIwlf oyt lif munir^ ttmefl Stop 

thintdoH that tmipic- ia Dutliing but cmo ertniiitiffi 

NfisBiciTi Elf moiiotmtouB eicerciiies &fter bnutlier . 



dbys^ 

inntithis Rtid ycH.TN of ilifficiilb trcb Clique iioder tli$ thuinb uf 4 
privfrU; Iftftchtr, 

Take a look at the dlajErAni. Lool^ doeaii't StT 

Welh lE'e every hit ah niniple as Je louku. Firnt n note, then n 
letter. Plenty of eleur iciotruetiuns tell you hnv each bar in 

piayed — luis ai diagiraii] pictures ebow ynu how, then you do it 
yuiiirBeLf niid hear it. Everything to mako leai-nihg a joy. In 
inctn the U. S. i^ehrjul of Music has made the reading and play- 
ing of music simple that you don't have to know one note 
from another to begin. 

Your first thrill eomea with your very first lesnon. Por you 
are i^ven a piece with a real melody to play by tictuui 
Dreamy waltzes, stirring inarches, sparkling SNinaUs foUow^ in 
flhEjrt order. No standing atill. You becE-me a capable per- 
hjirrEx tuuU tha aDoner than you cxiuld ever expect to by the old- 
la^tioned U4y, Bssidea, you reecive pdl the niusie yuu need at 
no exifo ctuf. 

Play the ** Blues” Away 

Hnw can you he content to sit around at party after party 
and tletcii to othcra do fall the playing — sae them shower ca with 

admiratioli, invitations — when 
youT ttfe-kiJig ambitiod to beooma 
a p4>pulnr musician is now ao easy 
to realise? Enperienoe the per- 
sonal satisfaction that cornea from 
being able to play ''when," 
"wherCf'^ and ^'whaf' you like for 
your own amuoement and the cn- 
terlni bineiib of pLhers. DonH be 
ofmid to bagii) your Icssoda at 
once. Over 700,000 people leameil 
to play this miidem way — and 



Learn To Play 
By Note 



Mandolin 
Plano 
Organ 
Violin 
Banio 



Saxophone 
^Cello 
Ukulele 
Cornet 
T rom bone 



Or Any Othe:r ln*tru- 
metit 




found it lui enry as 
A-li-C. Ri^d the list 
of instranicnts iri the 
panel, decide which 
one you want tu piny 
and the U, i^chifnl will dn 
the rcet. No uiattvr which in- 
atruTnent ym c||ljo«ic, the fti*l iti 
each cab>f^ will averuKu the ^uie 
— ^ju&t a few' cents s nay. 

Our fascinating, illuatrated Free Book and our Free Demon- 
stratimi Ijcsf^n CTplain all about the remarkable 
zuethud. Clip and moil this cuupEin today, and 
they^ will be nCllt to you at once. No obligation, 

U. Hrhnol of Muaic, 710 Brunswick Bldg., 

Nfw York City. 



U. i. SCHOOL OF HUI 1 G, T 19 ■nnifwlE;li ftidg.. New Terfc Cl|y 

£lcri.d me your free book, "How You Can Master Musle tn Vuitr 
Own Home. ' with. LliSDlrirtg JneHaage by Ur. Frank Crane; sIhu FT^.» 
UemonAtmtiDii LeSAuas. This UotM nut hue me under any obtigation . 




Name. 



Addrese . 



^ Have you 

Instniment . ttilB liut.7. 




Learn Public 
Speaking 

At home— 3 n spare time— 20 minutes a day. 

UvvrtiMita *'Alas*-fr4i(ht'’ avia MU-ennAdABm. 
incrakH j^n BaWrll, larMcn Blniny t>r 'iwar 
atheri be cirKtliV* flp«r4i. W'dli' rcT far fm 
brndllsU M*w if Wwfc H>n4Wj IFM H^trrdtr 
hORTif UftaKaH ihgrmm, ijit 

OM1 MlAhlSan Anw. lllhMW 




VOICE 



100 % Improvament Ccaranteed 

We build, ELrengthen thu vocal organs- — nof 

ipt^A tawma— but hy fdndamiintall> soDud and 

sef DUtineoJIy comet silait ( . .. , and absolut*- 

1y Mitrontor ta fmprvTB any ‘Nin ping or ipc-akinn Tb(e« 
m btful WG% . . . Writ* for vaoSar^ toIc* fcw<.A -■■nt f«o, 
iMmn WHV run emit n^iW iLLTf* Llio r,n« joa wanl. No 1)1 MW- 
(uim Aont tB uirAw Emdj«r IT v««r* Dfliof^ uviHia nf porESi. 

PERFECT VOICE INSTTrUTE, «tHdJo 19-5T 
lOB HO. iBIelilgaR An.» ChlBog* 




AddaNewWonl 

to Vbur Vocabulary 

Every Day! 




This new ^rie^ lucreasw- ynur vincabujiiry, Btreaufthens your 
ability to use words more elfeeUyely, perauoaivali' [ 

Facb da? tliD Winston " WDRU-A-DAY" BclsetS and nrenent^ 
one forcalUL word Eq Ingeniously (W'JUl dennltJun, pronuti- 

ciatlon, eto.j that It autematiculy baoomcB— during that same day 
—an untorgettahilfl port of your vocabutnryl 

Write for wr/r FRE E ropy I IVith It wlU come inteeBatlTig loets 
about The Winston SlmpUd^ picUonary, Address 



THE JdHN C. WIHSTON 4D10 Wlmtan Rldt., Phil.,, p*. 




RAILWAY POSTAL CLERKS 

MAIL CARRIERS ~ POSTOFKlCE CLERKS 
OFFICE CLERKS — CUSTOMS INSPECTORS 

$1700 to $3000 a Year for Life 

S^ure pay — rapid advaticfunenL Many other U. B, Oavenun’enit 
Jobs. Many Fall uoAminutiiona esipectcd. 

STEADY WORK 



18 to 45 

Use Coupon Before You Lose It 

r"^’ COUPON 

I FRANKMN INSTfTUTC, Hl 74 , n*ch«st«r, N. V, 

I Rush lu me. free o* fltuufm. fll A full descTlptlrin of the ^l^nn 
eheokod below . <2} 32-nki;e biHih. with list of EHMltlona; Tell 
I me liuw to get the pufflllon chficLed, 

I □ RtfhriT Fsitil Ckfk (JIM ta ET«J □ C«MfiT Clal ai2»h S2iM) 
! □ rills6i(C CIbI S7J9D} □ Culw EbipkIw ($23DQ h 

1 □ CilT MulCorriii (J17M 1« «1») □ iwil M«l CmW (CIM N iMM) 
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\ow 



;e nwcicr^ a'Uf 4 i rcpftkr 
V wtsb to knciw haW 






FIX ANY 



MAKE 



OF 



SIX BIG AUTO 



BOOKS 



^praval; urbritier you vant lo 

wr 

to IMrpi yoOr own cDi'CLE'lLL, 



iopk at thiokfl — kctlL 

to you for (ire examlimtinii. This 
brand n«w c(j]lL|(tn ha^ bepn pre^ 
pattKl by a lame sri»up of a mericB * 
pwtest auionioiiyuctijf Intent Auy- 
body who can fead will utnJcmt.TLncI 
UiiKip, for thli arrai auiomobUie fltt- 
. ^ _ eydopttJJA Is a \'trl!tiiiblr aoWI mlius 

of valuable faeiH. Taka advanta^a of ofTer now; In tba 
Coupon ibr FREE ciJUDliiatLoii. You don't pay ua a panny, you 
don't obtlf^ate yout»][' pay uuytbiiijf utiic ^‘1 you dadda to keep Uta 
bookE Juiii T«ll ua you want Tn 
tee tlli?tn and tbe ^11 aat nf 4| 
itrcat vclumts, jUFt oir tn« pra«. 
wi]| be sent to you! R<»d ttiam. 
look ttbcjn over and pmvt to 
your own Mtlefactjon that one 
Tact alone, which you will find m 
them, may Have you an eipcD- 
sive repair, or hcilp you to a 
twtter John 



R 



A'vlatlen Motora 
Kam Action Whcvla 
Rvar &trfn« Cara 
Outboard. Motarc 
Octane SaleclDta 
Tk-aclora 

All Fully C^crad 



Very Latest Edition 



liaafllne books wbicb are so pew thats'vofy pdflelsn 
conmructiou details, service 



— wlrtus 



rlrht up to miotite. 
-to-dste 



ht up to dale 
e problema — are all 
Nowhere etue eau you as complete and 
Over a million doHons of reaourcof have 



up-to-nste Botonaatlon 
enabled ue to 
ever 

wUl welcome tBjesa twokA a 

of Te ehn l ra l Cyolopedlu (tat, 1H97) wltb aceadeo ad over tbe world 



led iM to fliv* you tbe mom aiithomaiivft books on iha eubjeot 
published. Evarybody Interested m automobllea In atvy way 
welcome tlMsa booiA pubiiihed by the world's lanr»t publiaben 




Can You Fix It? 



Can yrtu lake out "plap' 

Lap yoLi klirthe'shlmmy' 



In dlTTeF' 

enllflJ- 

|n t 'an you reset T I M- 

ING? Can you put your tlmrcr on 
eiiaiue trouble witbout vueoslnc or 
liukerlos’ Cbp yon puP the 
atartee off and Hx It? Can vou ad- 
juEl and reiuilr trarHunlasion, en* 
gine, TTw aiie, bearlPfis? 

TBc«« Ttll Bow 

and tell ynu bow tn dn any and 
every auto job flgbt, tbeflrat time. 



V«limies 



Ncnrly 3,(KI0 ivaflos. o ver Z.QOQ ibustratkini wirisff diaarama equips 
tnent charta, etc. De Luxe edltlpa wUb BoldHttamped Bnxibie bind* 
Lna. Sent FREE lor IP d&ya' uee. if not wanted murn einmB 
Doum. If kept, send ntdy K.OO' after la days, then ta.uu amontb 
until apeclal iFavenlaliix inlce^ t34.M, b paliL 



A Tesr** Cnsgltlng M^pilyflnhlp FHEEt 

^vOcfe of cotunlliTic enainerre of mill mn^olliif AmrTfraa Twluiiral 
noeiaix on any auLainc»tive probltim for ora yru- witluDut 'ckarxi''. If ynt 
mul (^j-pon in:EiUHU>iflr ire will iDrlude', fm. extra vdIuiiid 7 «dth ccun-- 
plc^e infomwiioo od 1 Q 34 cue, knee ulIob wbwla, cle- 



SEND NO MONEY 



Arnerlcen Tiichnlut Society, Dept. A-TIJ 
Dt«*I Av». >t SSili Sl.t Otluao. minofe, 

I mold like lo ■» tk* bru 4 Iww fl-T-plume odilion of ytHir aUto' 
mohile books but wiihoiu *ny obiintion to buy, I »iU pnv iJib few 
cente deliver^ c|ujxnfl only and will exatnioe Ihr boolie xnd rcMim 
then) ai your axpenw in. IP dayv unle» 1 like them. Ln whirh ra*e 
I will send you 4 £.Pd tbi'in and only M.W prr month ontil itje 
■pe^l prl« td only 421.H1D ip peJd- Ypti are to include frrcT co-ft- 
■uiunE menirberchlp cert.iADM.tB iq. thfl American Tcchnioid. 

IkT-od Esteet edition atul mImo ioclildc voluma 7 Pm.,. 

Name 



Stmt , 



I 
I 

I ^^ty ........., + 1 + 1.,.,,....., 

^ Employer^a Num». 



.State. 



t EinjilpxMrV Addreu. + + 

aivc ni, in additbon. ibe umD end addre 



buaineiM nan tu nforMpee. 



of nnr 



TT/ieri w?Kft«i7 please irienffon Popular JlfccAaiiIca 



jtti 

NEW YORK 
ELECTRICAL 
SCHOOL 

Opportunities 
for Men of All Ages! 

Every phn.se of all bratiehes of 
Pr&ftticftl Elortricity iiiueht by 
Actual Practice in .America^ Fore- 
mast Institution of Trade TVainiug, 

Special Cours* in 
Automotiw Tachnic{ue 

Day and Evening Sessions Open Ail Year. 

Write tor FREE Bookiett* 

Visitors Welcomem 

New York Electrical School 

44 W. 17th St., New York City 




AT home; 

LesiTTi easy Koehpn Metbot] ofisokris 

tax ol 9 i 9 t £:3 ued iiiii?lMtig 7 i« hi nil. N«WF Ne 
k|Tt taCvwt Di-irtS«i. (1% 4*mMB^, SmJ W 
reebcrdtlet. IFabf jVirtwy At flamm. 



MTt 

Ire* bcTdtFet. 

HariofUL ARt acHPot, 
xaoi MlbhlcMe Am.. DmiH, ISS?, 



CbkMte 



fou have 
proEitate diiofdcj— blsddcr 
troulilc — get up frequently at nifiliE, 
there ihould be pnillivc and rapid TcLief for 
you— without druj» cr niaee^et^-* without pain or 
diiceimfort — privately at home. Our free bnok telli all. 
Dpcton, OitcopsUh*,^ Phyikxl Culture director^, Siftstafium 
experts use and endorse our method. Easily usfd, Very 
simple. No matter w hat you have tried or how old your case 
«ur methodr ‘will bKnff results or money back. Write for 
free illujiraTcd bonklet. Do k tvow. jHeltrf Li at hanA 

THE ELECTRO THERMAL COMPANY 

S132 M 0 rris Avc.,, St«jbenvi|le^ ObJo 




don’t WORRY 



Why put np with jearfl 
of ncedlofifl discomfort and 
worry! Try a Brooko Auto- 
matic Air Cushian. Thin 
marveiatiB appliance permits 
the opening to close, yet 
holds rupture secure |y, com- 
fortably^day and night. 

Thousands report amazing refill] Is. Light, neat- fitting. 
No hard pads, melal girdle or parta to chafe or gouge. 
Patented in U. S. and 13 foreij^n eountries. Try one 
10 DAYS WITHOUT A PENNY'S RISK. You^Il be 
dclightoA Free book on Rupture and convincing facta 
maili:^ pi>fltpaid in plain sealed envelope. Address 

BROOKS COMPAHY, 111 State St, HsnHsU, Mich. 









POPULAR MECHANICS ADVERTISING SECTION 



25A 




JUST WIPE IT ON 
WITH A CLOTH 
LASTS C TO 11 
MONTHS 
GUARANTEED 



2pQZ8 OOi«r UKi 

B«td« reHnlcMnii; auto- 
KAR-NU W 
bundralE of ather ub» 
Ln thr bocnEn DRice+ fac- 
tdryr and nhop. It 

rrHniihEfl typEwritcra, 
Bddtiur mBcJvtnEa, caah 
■uyiiitETV, BcalEDi. desks, 
cnaim, b'k lentil n«tS, fur- 
nltUT«, IxHik ovwia, itafEE, 
ett, — Let fact. auytUna 
made oJ metal OT wood 
On whlcb the orijtiAAl 
fiiilah has iKConie dull 
nr diacolOttd. 



A neu' mlrjtcle dlsco^'Cryl A t mnaparpnl maidc- 
likc fluid with which anyouc con rchsiBh any 
color automaliilE catty, quickly amj ccononiicaUy 
witlioLit po]iahinr,_wHjdng:^ rubbinj^ or gaLatina. 



witlioLit poliahifir, wHjdnE. rubbing 
JUST WIPE IT ON WITH A C 
mediately dulliunc, dlaculoratEon, ahabblncss and 

iun fade OISAPPEAlt INSTANTLY, sb if by 
muatCn the old fKAlot U cOvEred with a lod;fti 
«]a«tlc coat wliich Ib absolutely LmnAiunreot. self* 
levcIinK and m| LpollahLnj. KAR-NU aciuBlJy 



Im- 



fill* the poiTB and MbuildB the old hrUjh., Psdnt 
Or Duco is ieJuvenatH] mtorinc the luBtrc, life, 
eIow Hud l)«au ty of the Orijd nal factoty nlll 
As KAR-NU dried It BenlBthcpiffmEnl end protects 
the hnlab from further WEar+ Losta euiht to twelve 
mobtlu. GUARANTEED, 



SALES GALOREI BIG PROFITS I 

Rnonnoua dnnnndt Milltona want LtE W. L. 
Mcir^an of bLm. eansed (10.61 in a sLDjfle hour, 
Sell to Lodivfduala, HeEt owaeia. garHccs, auto 
accEffrary atom, ilBcd ^ car dealers, etc, No 
experience DEcewary. Send no money for aamole 
end (Jetaila. Get In on anDund llooi. JujL mail 
coUpoa — NOW. 

THE KAft-NU COMPANY 

Dept. B-IC-, Oakley SLb.Udu^ CIneJnnatL, Ohio 



MAIL COUPON TODAY ( 



KOT A WAX, POLISH QR PAINT 

KAR’NU [a entirely new ami iliffnen E-— notliing 
in the 'notid juflt like it. Nqw, np neod to apond 
Inns, tedlpua. bBck-atraiai^. ra uacle-tlrln^ noun 
pollahEfla, waxina hoiJ mbbin.^ to produce a ''iuer« 
shine” uiat is only fairly satisfactory-— that laata 
for only a short time, aud ihnt leavEs. tbc car 
loolcLna woTw; than belore when U weara off. 
KAK-NU free from the labor and dauBtr at 
BQ-called "clEaPCrf'^ with adds and abraslvca that 
remove aomc of the finish each time they are uacd, 
KAR-NU product A reault that is equal In beauty 
to a repaint or rrhuialiiiiE job which COSti 
lo476.0io 




ThI* Seal oF Approval award* 
ed by the Teatinf Laborato- 
ries of LliE Automobile Club 
of lllLnois ahows that KAR* 
NLl Is B product of mExit and 
does all we claim for it. 



FREE SAMPLE COUPON 



I KAS-NU ^0, I 

I Oakliiy Station, Cinoinnatlf OhUk i 

j Rush FREE SAMPLE to proveyotlT clairas • 
I abciut KAR-NU and Territory Ofltr. | 

] Name . . I 

] Add rcaa , | 

I Town, + + + 4 + , Suite J 



__ VOUft WAY 

^ f ofuceiss/ 

DON'T COPY— LEARN TO ORiaiHATEI 

«3J8S 

WYE BURNS SC HOOU D»Pt. M -X, IMtl M. BIwHukI. Ohit 




rate wHlEMflli you StiVto CREATE ORT 01 > 

NAL CARTOONS Hfl iMwa tiul you ciui BRLL | CquIvi run^ 
lElna 24 l«as»a* End. o*«r SOO MMtrrflHH. Allies 
5(pd mmu ditii fur fut 



ENGlNEERHiC, broailcaaUna. avf. 
atirm aad police mdlo, ^ervtdna, 
marlrtift and Morse teleamphy caUEnt 
_ tl»irouRt|]y, MinemoriithA'ePBipeEifnB 
coUptc ^in. valent tp tliiee years' cijIleH® radio wofk. School estate 
lished 1-ST4. All ex;i-Eim‘iriow+ CaiolnA free. 

Dodgers Institute, Ada St., Valparaiso, Irid. 



RADIO 



A Command ol effective 
Enfftish Kivea you added 
RdvAmaeee and l>ei.terop- 



p<7ri luiicJfli. Phw EDcliib h^«k>p* yvn rtM+p yt4 
wHI eTDf ruin*. Van Bill Impnrr* yavr Endiib thrcvall 

SfaflEwbv OA^y'a lODfg ifllHfwnetlnif tnY^Eiini. 

Jf TMl *t+ »Yi!t Isy miifakBi In rrsminir. 



eSl 4 ITTYU-thiB M- 



mlliaS, DDtlrt'ujk.LkiiL. of tlii. new Frea biKik YchiCbb 

MfijtEi EmIIm hi St , par'' 

W[m. S*ii 3 fcY n n^. It b liw. AaqFY#c 

SMERWIN CODY SCHOOL OF ENGLISH 
Sl§ SaariB Building RKhBltBr, N. Y. 



IKDIAHA TECH TV^YEARS 



n. P. Dfyrrt |n ElerlMcaL OtvU. ChemIraJ, RaiHo^ MeobBinLe^ Of 
ArranautiBal ErutlpeerJnir lb two veare. liocated Id l^ctnofl .1 Him 
of Jr^D ItQBrd. jjiw tiiltloii, Entcr 6 ept.,DM,,Mar. Uat 4 dov 4 

iNOiAwA ntcHWiCJu. ftfn I ■&C. aa* b, w— at., rmrt Wpri*. nt.ai*sii 




GimMamj'a^ffome 

B ig free book in dolora tells new eaBy way. You. don't UMid aiperietiee- 
We show you hnw to dcoorB^La beautiful Art N^ovdtiee right iu ycuir oim home 
by eimpie meihod. Ko study, Everything fumiebed jncdudins; 

Bupplf' of Not'cltiea for you to decorate and Homecraftets Out&t. Big profit 
per piece for decoratifiK. Just sit at borne and make up to $25 to tM a week — 
[uU time pr spare time, 

ete. Mere Uke fun than work am 
Biing big money thi* fAecinatihj; way. 



Just mall Coupon and get 5rst 
loaiton abaoltiitiu /rfe. Tight 

in decorating UiltsF Bridge Frisesp 
Mere like fun thaii woEk and ynu can earn ue ynu learn. HundredH 




MAIL THIS 



GIVEN YOU 
TO DECORATE 



JH 

NO OANV4.SS1NO Vou risk nothlDglnMmllne 
toT Frtx lAsB&ctn. NoifJnjj 
to pay now or ever. Bo sure are you lo aucce*:! we 
give an nbeolutc ^V|lIranly backed by (1,000 Gold 
Bond. Coats ueLblng to nsd out. OpeiklfMC tor hew 
workers now Id every loeallLy. Mall coupon Lmme- 
dEairly rof Free Rook iDd l-Tee Lcsiaen. Get siuricd 
miiking money at unce. 



■ FIRESIDF INDUBTRISa, 

I Dept- dC-F, Adrian. Mich. 

* PIciLBB send bl|C STW Rook imd FRElE LFiSSON. 
I TbLs doEH net obligate me In any way. 

_ Name.. 

" Addrosa. - ^ 



TT'hen wHtinf? to atJvorHflers tnenffon Populnr Ifcchcmica 







iunrnriininimniriiiiiiiuniiuiiiiNirtikmMriii 



FOFULAK MECHANICS ADTERTISING SECTION 



2bA 




^lyOOO Reward 

For the Capture of This Man 

C onvict 6133» escaped from Che State Peniten- 
tUry; Name* Cbariea Condrayi age 37; Height. 

S feet B ipches; WdgtiU 141 poim&; fifitit 

brown; Eyes. fray. 

Easy enough to identify him frota his photograph 
and thia descriDtion, you mayaay — but, Comlray 
cook the name of **Brown/‘ dyed his hair, darkened 
hie skin, grew a muataclie, put oa weight aod 
walked with a stoop. 

Yet he was captured and identified m positively 
that he knew the game was up and returned to the 
penitentiary without extradition^ Mow was it ao 
COmpliahedr Kaay enough for the Finger ^Lnt 
Expert. They are the spedaiiste, the leaders, the 
er«ui. of detectives. Every day's paper tells their 
wonderful exploits in solving mysterioiis crimes 
and coDVicting dangerous crvminaLL 



FREE 



More Trained Men Needed 

demand fvr tTalned pien gonniiibnita, ststM.eWM. 
Ofltvclini RgoDclH, eorpwstiaBBT and prlTsta burvaua It bo> 
txning DTHtar efTviy <»jr, Ettn it ■, ntl vpiioTtanilj for 
you. Uan TOO tEUj^rha a mart fuclnmtlng Itne of work 
th»n thit? Ortn Ilf* and dtatb d«p«nd on &ngmr print *d^ 
dtfnjet— tfid bla rawtrdt ao ti> tfa* tnptrt, btoy «xpwts 
eun nBUHTtf P.OOO and mon pw you. 

Learn At Home in Spare Time 

Aod DOIT you enn lum the iMieta o( this HdeoDe at home 
in your spare time. A ay man with oaoimon BcfUiOl eduo- 
tinti tnii nvemirQ ability can twcumfl a Finanr mot upenw 
tor in 5urpn*iAtf[y Hbort time. 

The ConlMmtl*] Befierti 
Ne. Me4« te RU Ghl«it 

17 YOU ACT QUICK- W* wtU *«h1 fua fm and with no 
oblintlan wfauttotvor, accpT of the xripvinjr, fatcInttinB, 
nnfldtntlal report Si<*wt Sfirrlc* Obtratof Ho. SS btii* to 
Bi* Chler, Mail ooupou MOW| 

Writ* quleklr for toJty illostnttd ft** IhhA og Finirer 
Print* which t»l*fat tlii* wondarfol CrainiiMr in det^. 
Pan't Wtlt. Mail the eoapoD nn*. Yog may never tee tbit 
•niHanrafMnt axalnE Yoo tttom* n« obligation. You have 
every thing to gain tsd znthing tolnoe. Write at an*i 4. Addrett 

lust itnte of Applied Scienee 

Dapt* tS«5T OttUFsiii* Av*» C1 iI«a|» 

MHHiLiiiiiiiKiniNntniniinniiHiiiiiiNiiniuitiirainininuninnnitiiidiiiminmbiiiiinininii 

1N»TITUTS OP AFPUSO SGlKNCSt 
Daps* ia-57 itaO Vvamyilda ATa«t Cblc«s« 

CaDUeniEa; any ofaligalkm whatever, lend me jour new, 

fully IllosCrated. F&gg book on Ffnger Frtnl* end the free copy 
of the Confldeiitlal Keportt Operator Ho. 88 mode to Hit Chief, 
Literature wlU NOT bo feet to boya under 1? ytae* of age. 



Ham* 



Addreea 



— — — Aga. 



Witeii tcriiiii^ pjea^o nicnfion Foputar Ifec/itmtes 




If ypit would tEk* h (BSCinating 
rnreer cither as pilot or maHtar 
m Milan I e, come totbiK world ramtiud 
Lincoln SchooL Tralblllfl plaliAi 
und Inetructora ar* Oovernhient Approved. 

Primary and advpncad flying laught; in' 
cludee night flylnff, blLud n>ln^. acrobatlia. 

CToH eouDtry flying, tta. Maater Airplanfl and 
Engine M«cbanl« CoutM prepared you for 
moehaulo' s posl tloii. 

SSOD a Mortth — That's th* kind of pay airline pitots 
earn. Atrplana and En^ne Mechanhsi aXm earri eckm] 
pay. You need Lincoln » une^cellHl training lor tb^ 
botier aviation jobs. Govertmiont apendLug mlllloiis 
promoting aviation means thnUnanila 01 new jobe. Let 
Llnteln train you for turt tuccaea. □nvemTOent 
Approved School. 14 yearn teaching Avlatlnh- lt4 years 
auc&fiarul mecbanlm trvde scbool. writ*, 9'taie age. 

LINCOLN AIBPLANC A FLVIHQ fiCHOOL 
1D7*I> Aircraft JSIdfl,. Mncaln, Nabraak* 



HIGH SCHOOL COURSE 

Biggest Bargain BYer Bltcred t 

20 VOLUMES Te*fll ynumelf tn. utarc trenv with i 

W friiH UWl- Cnrt3rw,l„ . 

Lowait prie* in Kiatory. AutheB- (OMPUTI 

thf, a«9urw^, q^lD-<la^4 firtparud by MpnriBfiwd lo- rnui 

itnictora Ooinplciu in Ihl Tolumeef only Jl.lO pott- 



paid. No other naymenli. fe^etl-irBriippv IHtiicI^ Uut- 3Q 
lioD ufd J{wd-LEia Qql4a InriudRfl FB.KE. Money back Awiv 

rdef thr New Em 



l± iwt jwtldipj- Cmb ttip cbmitc 
lllgb Reboot OHiTve today. 

HEW ERA LI RBARY, P*p», RACINE 



WIS, 




NclJoke To Be deaf 

-‘Evenr d*B I person luiews that— 

Mr. Way made hlmtelf hoar hie watefa tkk after 
a '^^f for t wen Ly 'Itvo y ntre, with hia Arti- 
f^HiCiarEar Drums . EJ o wore them d>y ami Qlght. 
,'rh<:-y Stopped hie _head 
pcrltet.TlMy DTo invitiblo 
andeamfortablo. nn wItve 
or batteiiefl. WiitO fur 
TRUE STORY, A\*o 
^ hookliriOn Oeof ncSB, ArtifittiulSarDrmm 

1^ THE WAV COM^AMT 





jTli SaAnuin fildc. 



Patn^ KteUgfeix 



Become a Radio Expert 




JOBS 




bi.UM 0 nUVISiM 

EUCTIUCITY*TAinNC PICTURES 

Tlmeii are getting betEcf, TtalU'ftl men *r* ficttloB job«. Natlcoal 
will qUirXly trilDL you to qtiallfy Ih ttU branchM Of rndlO, tele- 
vlEltm. tslklha hirturM, broidcAAtJnr, aiiemElna nnd B«itral 
tlriclty. Thurouiih, practical trllPlnil- Chtr f 10)1,0(10 In modern 
equllHUPnl. Nsilontl gruduafet) Ln dflhtniL Rrvardlrsj of age Of 
education, ynn can learn proIltAtjle tredt^ m a few montba. 



> 




Deri. PMR.IQ, iiooe FiDuema St. 

SepJ IVmk slid fuii details of COUr^f-^. 

NaMFI . . , 4*.,,.,.. — . .. 

.\DDUKS^ 

rJTT ST.\.TEl 



QUALIFY AS A 
lladiD Repair Han 
Tilevilien Expert 
Cantrnl Operator 
Station Technician 
Sound Expert 
snip bperatcr 
Broad cniter 
Eteelrlolun 
tnd naiiy other 
Job* 



EARN ROOM AND RDAltD WHILE LEA RHINO 

?S-% of our fttudmla earn IhIJIg ripelltea while 
TLKfTlQE [raining. We help you grt a Job. 
Pot Undted ilnie will allow jxiur coach rtU* 
rdad fare lo Loa Aneeles. 

TRAIN IN LDS ANOELES 
This Is ihe Ideal Cilv. LHntiT of Greatest Ac- 
tlrity in lladio, TalkLnii rictsue and EleC’ 
trlcltyi, SQ.WKl !EliiC<T»«rLil Kraduatea. School 
eotabl Inched j'«rFL Sind for free deacrlp- 
the 1: JinO rhl’nllmcnt drtafti. 



NATIONAL 

radio CELCCTRICAl. 
SCHOOL 'iosAnqe/es 





POPULAR MECHANICS ADVERTISING SECTION 
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“Beats High l^rieeil Burners " say thousandil 

atiOthcT wlcitcr with cqbI ujifl udhcM^ . . , why 
riait ni-iiGoUh with uneven hEiitr . . . when you rnn new 
*wn tJiljf BeniHiTJ qiiuT iitw l.ACO — Ford ol ullhurneni — at the 
WORLD'S LOWEST FRlClil *50 to WO leaa tli4m iiny 

Jiulti and Buamnteed hy the lafcCHl eielujlve oil buracr 
Mfnr. Fully apxifovwl by tlie Umlerwrlter'i Lal>. tult 
Bite — full capariiy — ^vea abunflant heat- Highly Etnprovea 
m detilgn- ifoxie more ditraLie- RemirBa ic»i aervlcinif. 

COSTS LESS for FUELI 

New wny at buriiia* oB— Mdwii— iM^i Aik, mIjt OIL. 

Eveit “I h esIwSEJ If uhs ivpfy *'*'■ “Wa 

PKii.iinCijbunt4j'' miiFi *iU ■■n.if tit JbnHiUihlv . ^ » lU'w ylr«l 

Snntltm fUiu* Lfl perf'et nuipvrvdnfi- eAtekol ihd liutel llinti BnciMi 

tllTu IMS -f wilb > ZVH-J WMtkll luM l*k t Tl 

MANYNEWFEATURES!r,;^t.‘:tT”iS‘^»r:,i;l^^^ 

(fpEfwtrd whliuirt fttiBbi^Ecn. MniaMlnJi i>h-Wv^m w'FU'tli. lii/jwn. New- 

tw^ S*nLSni-J-iji piiBiti’-+EJlu-jii'jnf InJ^dtfnctik'le fU-WM*! [■ibWn— 

now ]nru-|ijw e1»fIPck(*I. Ofiljr J ir-nlThM WiJ' ■ t-»"T Kj IdFUI] Im FbT 

buikic [diiit. 



15 , 



Users uy 
"LACO Is Best I" 



OnD of 
world'w cnr>?t 
iKtpuUir burners— 
OVER 

NOW IN USEt 



'‘I Lfef hdi nu» -df J|0''»r' 

£vrk. Alj lutlm 1iF" Iin4 JiiiE* rr»- 
Tliey mirk fijw. Nu kirEM cfIm 
IlLlKllUt If T#«|T* '* 

6. W. ICOVTh lCnnji.l 

'■■JiSy L*«' In •ID noon 

wcirtli <>f Nil tJi|E vLai-' 
Iri-j LM * Lii^ Juin IQ f 

R. H. .MctWNiJUlE IWMb. D.e .1 
'"All FT I 1 (TF Ri lilfTtSiU^ whh ■ 
EiiuJ [ 111 ) 7 * 11 , f fjnil halloa bfOf^r 

tllBil F.7F f'fllFT ■ 

ti. uLiAOkENniiBn: 

LAC 0 01 LBUR 14 EHCO. 
1104 Union St. 
GRISWOUD, IOWA 



World's Largest 
Exclusive Builders 
□I Oil Burners 



Automatic 

OH Burner 



Shipped on 
Appnvil. No 
Oblipttiflii 



DEALEBS iv* /- 

which h»H ytiu kiiMi F 

Sknpl* Diinikr, BbdtiB*i|J bn 
AppnviJ. [ri 

ULWtlnB., WiL Iu7ki[ Obli- 

■ ilLbn. 

Add tb your rffiilBE Vn*- I.ow prieo bid tji4c4>l 
IlCfllUrM BUjt LACtl • WCiMitfkPlld |K1^« 

Raw* }our IdtaI LACtt 

i]u<'iE«yD)i Lhenrr 

It<w E(ir». IE tlicn !• ju' LACO dFkJnf y-iiu, diaU 
thi nitiDipfi. AA'VDA'Uir^ Gtt Loiw Frkti luJJ Htilli 

AT cinLi^i 



HOME OWNERS: 



t-ACOnrLmjhriF.Rro,, 

IIIH UnkiB ljl tOrw^iilfL Iirwi.. 

Plukfl |T|a| 1 Drwn, EKukLrta Nod drinili nf IAb 

Slijppc44D>Ai»pruTiiJ I'tkD, 



IJAME.,,., ^ 



TOW'N 



RTyTF- 



BECOME AN EXPERT 



Accountant 



EitnUi'a Anwmtonla uv4 C. 
TliirniBrwli cT Dritf * And th«fp. 



A.'b fl.«n to f IC.OOQ >TI 



a I Bfflf* Awd th*W». O^lr la, 000 C^tEAwd PwfaUp Aninnt 
lB. WdtnJi^toaUiotoir «.th«*la 



Idl^toathomr attioBbUi rrpmtfDtwfor C,F,A- 
117W KcikiiildnE p4«dtk>rw. Frw*1<iD| ^rjuriwiiefl 
tniBhika"iiiid«rBD^n4rL4Ml0T dUe Of C-Fi 

_ , Lb* Aaaideui IwmtuM of Anioafttatr 

fur fr*F haak, '"' A^nnutnaer. tba Rnffrarian UAt 



aiuuDaCjGJU or arcol 



iVrit 



SimacrMri'r, Pa rrowat tni Bilks' 

iDelkulLM qiaiBban af Lb* Aj 
fur fr*F haak, '"'A^miutBB 

LaSalle Extension Universityr Dept ik 4 ^«. Chicago 

Th« school Ihit H«iTmn*dOwl.a(la C. P. A’ 



$2,30 Investment Brings $10«00 Cash 

•filfKI doily profit, tuAhlnc potato eMpa lh« VEu^'SHld WikV., flB.DO 

worth ju>ifil]i. ToTtiBd OcJl Iti only mt hui[r. Nnvul plan l^kplccr 

ktorv,, croTFrv. rcBld-umklit, eto.i j'our rFSiklDr rtj,r-iiiibir*w4 L-04Lp^BnL 
requirn vnJy i 20 tjnobc- Wiito for ouy Lena offer. 

Vita-Sebld Potato Chip Cq.. P*pt. jlO, SQO N. Dearborn-. ChicASO 



LEARN WATCHMAKING 

and bri3ome iodepcDdcot. Wc hrip vo)t Kcurc a. positJDD. 

Ra,v tA team. Seed far FREE CATALOG, 

*T. IfHJIi MPAtCHMAHIHS BCH4CL OEPT. 9 *T. LOUIl, MO. 






owTo Secure A 



Tells About These and Other Positiom 



RAILWAY POSTALCLERKSTa^lenrOOayur 
POSTMASTER SIIU lo $1100 i year 
POST OFFICE CLERK ttm to nil! a year 
R. r D. MAIL CARRIER $1SO0 te $1)0(1 tytar 

ITDtP Rnnif li^ow 1 fan heta ymi 

Duurv -et ,1 Oi>vertitQftnt Job. 

Farflyoaisr WM Civil wrvlt:* EiAmlnBr — SAVfl 
helped tlicuBands. If cltlxMi la ta j 50, ycni uiAy 
quail r?. Get ready NOW for A GoTemmflnt poEltlon. itJend fur 
Iree book. W'rtta or mall cntipriTi. TODAY. 

XI R. Cifil ScTfin EipetLil^^Mner Bld|.« R«lKilar,^.Y. 

PleBuesend m e your fnw book "D uw trO deeure b GavornmcDt FftfUlon.” 
Xbine 




AdilriA 




FREE! 



ON APPROVAL 

5 VOLUTVlES SRAND NEWEOITJON 




For Beginners 

Writtpn io you c&a 
undprstana evpty 
wurdt by 23 Janioua 
and Birhi- 
ti^to. D^T.uir flfx- 
iblr binding, nearly 
3,000 pairrii.l 54 ffbluo 
fitinte, chnrla &QEi 
dlk|;rainBi pFt^par-eB 
you for A flood (Irnfl- 
lUf jub in lELTehanicaJ 
or Uni-a. 

Sf^nt for 10 (layA* frw 
uiin if you maiJ coupon 
irnmndiatFly. 



Only J5 mlntitf.H a day with ihpjw WO.v- 
L>EIt liOUS-H i^'UI ptEpartf you fur a Ui.>Uii 9 
dralUmE j[»b Id than a year. Mccnanl- 



Btmigiit Uh«s IP impbrt&nt ctunpicx niane. 
A iftcv nr d flmf." bil " 




lultt -^pDclally for be- 

S nnerB. far men with ably frmnmnr flcbonl- 
fl. Draft Li]g room pnctloe. PLU& E.H* 
GINEEHING mudD and denr. In- 

cludvi cvtnplet* cvurM Irt liJud-firInt 
rdAdlrtgp 

Big Fialil Big Damand Big Pay 

C^Di'prliC'iit dnEMiura iilri ntimtE]' ii>^Fdl richt ,i/>w 
In kIL bkilldlk, Fiid nuin)JFrt>inivi linv, >■. ,3D D0JU< 
Fri.'dCi , ■PM'Ji. TlUc'i JMkt Lh* bririFnlni— FOR 

rsRAnflMFN itavri'iiIr p caT, cif* yoftb for 

Abv A n-i'AM Ehl T. JlkMMni, tikPilr»i.( In, krr^k, a>kF 
La irnni md du. hriwn quI^Uj Wi[h ihi'n IbjOwI — imd 
roujK'ik lor ■ Mt TJLLK' hiuJ «7f lor r"'Hrp'll. 
rb vHi'i rofMiJdnp m'mAvrjh'p in- 

J AmffziidiK TfrJk^KaJ jfltfrfrt'v "#ip «■»» fnt 

^>0 Jd aK rFviti^k «f Jiiir /umoui a/ 

1 Jr-ftl-i),. ,Wnnii hJv |Lj d b. te 
'*‘-iMik Jkr 77ri nf ih* 

Com plot, Mt Df drawl ne' l imrumenta If you 
aenti fur thene drafttna booXa NOw. 
TbcRC liucrumehtA tJv madfrof the fliiodt 
ot Oerman MilvoT, (tro abuiilutely ao- 
curaie and ire racked In velvet UDid 
leatherette iH>cket cajie. Real S 10 
value, but free la you witb theae bookii, 
AMERICAN TECHNICAL SOCIETY 
0 0 pt. 719, ** 



4i*.flHkTkklMlBb1 AHiktu, 0*«t- P'Tie. Dwm *% lOlR IH. 

■ ‘Iew Ardlnio^ML dI iljulliiif. 

TDlunk bnolir In lO d*r* *nd nw* 



t7i7il’Piw iedrrF‘'jrt* UK S'sw 4TdlnJii#Ml irf iljuliin*. I wiU pay tta kw Mnlk*]rf^ 
■ -J , fckAj — — ■ 1 — ^ ncLliifM b<Mi- -U I dbl-uu 



If J wlnfa, I PliHW TDlim m 3v UFA 4DE] 

tlwm. 1 WiU Mud |2JH ikiLcT IP Ilny>. llKn nal)i 13 X 
i4 Enuokucuirv MlM. b- naid. SrudlkCfiH. rdkibiB. uil 



JW * IWnDLfk TMllli 
iiKliHlk -EtrL-wiBk piii 



cb*r«np 
to htwik ... . .. 
thk dhW. kni4)4' 

DICDlB. 

A'kim,. ,_.,,.,.......,.H......i..i..i...i..TL.i..-F,. 

kJ'dPHi .. - • ■ ■ ■ ■ ■ 

Attach letter statins w?o, ooaupatlon, ercipliiyer » ninke atid etlciresa 
auJ tbit of at IcftN-t one buoinau miD tvi a reference. 

iLTiftwf? pJease ipirn^ion Popular Jl/ccliciTfcfcff 
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POFULAS UECHANICS ADVESXISINC SECTION 



Classified ^dver^isemenis 



WORLDS BEST WANT AD MEDIUM 



Advertiseineiitfl In this section, 35 cents per word, each inaertloti, rninimum ID words, payable in adrsnee 
T{^ he inserted under proper cUEBificatioil lli November lAsue, copy should be in our affice September 17tb 



ADVERTldlNfi AGENCIES 



POWEfiFUL ClsiElfled ^r\4 disDliV Edi 
plsfed. Furceful^ canrincln^ iltea letter S. 
broids idea, clivulErt. roUow-upH preps red 
fm. Csrl O. Jolmadil, 30$ EleaLh Deirl^ern, 

Chjregci. 

AllVKitTII^K Prodtibljr; reichei 

fli.flOOjOiMt j*uTiiler neWEDeper teaden with 24 
iTord id- N^ivjsfupff. ttascizieei rate-rulde, 
rrro. Clilt*Be Cniort Ajieiaij', Sft Wejt Jict- 

Eortt Fhiragp. 

AbVK|lT[!i4|t' In epuciEry n'erklifs. LLilS 
tree. Merer Ace^tcr, 4U3 Hartroed bl, 

Ml. Louis, ^^^o. 

LEaB^ AdTertbluB nuJ^kl]' iL hUiie. rfev 
eaty pretLlcal plan. Na text books. Inter* 
SEtinc l»oo4Uet tree. PaBe-DstLi Bchcnl ot 
AdvertfsLj£, Ulcltlgan, Dept. 343-C, 

rillrHCO. 

FnBE"New AdrertiHers Bate Guide. 44 
pRCti. IWHadei everj‘t]sSn(, Ldveit rat^i. 
>j. 14. tlcown Adrertlujitf 114 S. 

Dearbcirn. Ohkeses 



FOB ADVERTISERS 



31 WDS. Monthlr-werkL^ ComldnRtltmi 
14.94. MtiBBEloie free. DainelL, JaeksOO. 
T^jineEiif^. 

$0 WaRDB Printed 10,00« adrerltsInE cir- 
rulart and lu&llet) to pto&[>ect9 31,114. Lee 
Agency, Sheridan. Arh. 

ADVKBTISE. 24 Words I A 1 j 
12.44. QoihJiII Ailv. Co., DoJC lo«2, ISltl 
F raciflRCP. 

BLANK Guuimed "Multlcetiy" lOilT^^tlnr 
1 rI»fIe, fl.04 Lhousantl, pwEpald. llalhnirll, 
(.'[nrJunill. 



AHTERTE9E: 24 Werda In 2S0 newsuaperi 
tlO. Llila free. Admit ialait Berrlm Eil^ 
reati, 49^4 Diexel, Cblcaco^ 



BUSINESS SERVfDE 



KNGlNKBft Wilt attend jDtir P^tretl bgs^ 
Inest, inirchase. pTomote. Confidential, 31.00, 
Lmvtow, IJua-W, Warren, Detroit, 



INFDRMATfDN 



WHOLEiSALi: ^upplT eouneg, half nilU 
lion Iteufii I Uttth lUfip InterniLlunal Agexicj, 
Cinelnnitl. 

DEliAtVARlii ChaiEeta; feOe erdtil; free 
fcnins. Chaa. G. Qjyer, 901 Market Bt., 
W|1in|Hj;|.pn, Del, 

INFORMATION Atnut Flarlda,^ dime. 
Nothing to sell. W'rlte nnvr. A1 Walaon, 
Belle GJade. Fla. 

WHERI* To bLI.y aciTlttlns — iranuCaftUrrri, 
tvhcjteaaLera.. 25? coin. Kins, 3223 Slilb St., 
Harriaburg, Penni. 

WH.AT l^tiatl [ be? Infoimatlpfl service, 
Fred KLctz, Reading^ I*e, 



AUTOMOBILES 



RPEED In Auto Racing. Brand new hcoVc 
gWea ftl] aneed rerord^: drawLngi, plrturca. 
full deaerlptlan of record rara. Telia bew 
rau can hulld 123-1$3 lu.p.b. atock car and 
Bpeedwav Tacers^ klldgeta. conTeralnna^ fully 
described. 31,04 postnaldt 31.12 C.O.D+ 
Ray F. Kun^. I.I'ept, R-2, Madlionv Bl«. Cln+ 
rjnHntL Ohio. 

AfOXOORAM Vdui autooiDhlle and. per- 
eeual btlanglnga wltb dlatlnctlve Dld^Eni;llab 
gold Initials. Rtx seta of InlLlala, transfar 
iltiuld and dlret:tlona, 11.04, ApnlltAtlen 
almple; wanderfal results, DuSac, 

42nd Avenne, CImto, 1IL 

AUTOMOBlIdEl?— TruCka — Traclcrfl can twi 
euuipF>ed to Ipum law priced atove olL or 
numiter one or ib'o furl nil inaLead nf tilgh 
priced gaRollne. Fuel roat jedufed more than 
tn. liiost Incallclre. Cwnnlrte Inatruc- 
tloMi 32.0D, c. P. Feytort. 019 klarket Et.* 
Klamath FaltE. Ore. 

Bt:.\rTIFY— Identify jout fluts. TW& sets 
of three gold Initial with full lust fUcH ana 
for applying sent for IQc. Nuvvliy, 224 N. 
llleh,, Albnquerfiue, Neiv ileilcu. 



AUTOMOBILE SUPPLIES 



UlOHT Slenil'SptTlI expansion reamerf 
113.43. Catalog. \W RamltE, 17(11 N. Thli^ 
llarrlsburg. Pa. 

MOR'LITC No-DUre Iiutiti tPiite nijtltt- 
drlVlng Fife. New lljfht-ray nuntmt ghej 
140^ more rcadllght. tl.Ot) pair. EperLfy 
year, car, Chai. F. Minor, Jr., 2304 Llti' 
eoInwDodj Eranaton, lU. 

PATENTIID Pilnt atrlplrut tcoL uTth 
whMli. Beiuatlonally taey. WldtliE l'l4th, 
l-OSnd, I-44lh. 33.04. IVn ilEec 34. 2^ 

One il» 13.30. Scnlea Inventlona, 4741 
Prospect, Kansaa City> ^loi. 

DARTS; Paisengar can, trucks. tracUri. 
Over ten tluuAfl.nd dJituahtlril LuiDidete jna- 
tOn, innatufasluni, rear enda, clutches, qf 
any parL No catalog. W'rlte far prlcea. 
I'd It Parts Horhester Cwp-* 1107 Bast iUltl 
jttteet. Rpohestgr. N, T. 

PORTA BLiC KlqHel plating ouEHLe. Par- 
tiniUn free. MetaLeraft. Leuderjuan Eldg^, 
St, Uuf», Me. 



NICKEL Plating outfits, connect to your 
battery. No tanka uaed. Ihouaands In tiae. 
33. itO prepaid Guittnelal: Co., Are, J, De- 
caiur. 111. 



automobile trailers 



R|.'Y Dr build! W'eTI help I Wq jnanufae^ 
tune ceuptera. chgsali and full line stroam-' 
lined iraUar caaches vrith Independent wpeol 
suspensiqn. We tupply pirta. hJueptlhts and 
book of d«ulgn4. Wnit toiiiv for rron ntcru- 
tpre. Dqiit. D-3, Tfotwood Triltera, IhC., 
TivtwOod. Ohio. 



AUTOMOBILE SERVICE ERUIPMENT 



DE &1DNBTR ATOHS, COmpiesaor, teit 

iiOnch, S -Flour battery ehate^r— 'R ec welder. 
Guaranteed. Trial and terms. Ken'i Equlp- 
mcrtt Exchange, Bai M-IPI2, Troy, Ohio. 

RaRGaINR Used service plat Ion. Oaraae 
equiDinqi]!. F»CO. 3117 RtKiUveit, ChLciljO, 
imnolj. 



J&QCnOMETFR: Pleasures outside orety 
thnuBandlha between 2 and ,1 lor-hea. f'^t-- 
luanent accuracy guaranteed. 31. 4P. ,4fenU! 
Schaap, Lgurrlton. JLeng lilaud. 



A.C. AUTO QENERATORS 



Tl^N Praettcal and inrlntnElTO rhangea 
romerllng Hodge 12'V, Ford T, A., Cherm- 
Irl HelOb 4'V genoratori into 140- no J watt 
capacity a.c. eonrtatori, or into 32-110'T 
d.C. motor or generator. Dodge If EOO-W 
telf-ticUed. AIL In one buck lllusintcd 
with romplete einipliaed Inatrurtlont and 
draiflngH for aniy |1. Autopower, 404-R, 
9. Hoynq Ayq.. Chicago. 



MOTORCYCLES, BICYCLES AND 
SUPPLIES 



^r0T0llDTDLE3 |2^. New Urea 33.4.r, 
Us«il Lltra 32.!iO. Faglneo fo-r airplanes. ICe 
fkdii, boatH. Doyi‘ autoinoiiflFR iin to $fly. 
PuinpB, frainet, furlti, cyUbtlerr. rrankra«es, 
biPdtc hara. Lenks. Wheels. $ speed Ossrhi- 
hUes, chains, 31.S0. WbrelB fat airpLanCE, 
Idols' autDiuabllai, hlatarcycleB 31.04. Ill- 
cyclcB 111.30. Motor blryclea 314.49. Bike 
tires 99c. Save you dollan at Uenlnger 
Price Cutter,. RochestET. N. Y. Send KlO fnr 
bulletin. 

PARTS. £et1d loe for 24 page catalog] 
llEtIng pe^v ami Used barts for Indian. Har- 
ley, flemlrraan, Excel Elor. Special prices an 
chains, hatterlea, acceasoriea. BuoLa. 422 E, 
Drciid. Dcs Alolncs. Iowa. 

BICTCLT3 Repair bo<4( — TeUs overjtblrig, 
tiflnd aric, I'am qataiog free. a. h. ifar- 
weli Cjcio Worts. Dept. 194-K, S2fi" Gra- 
vels. fit. T.qstls. Mo. 

,MOTOltCyOLBH^PIreet to >ou at rock- 
Imtlohi uholesale pricea. Rebuilt, roadtesird 
and (JUarinterd Indiana, llarfryu, etc. Rend 
14c today for ’"Bargain Bulletin 11," Cran- 
dall Hielts Co., liO ComiinomvcaLth Asi^niie. 
Roslon, Afa». 



HflNDEBSON, BxcelilOr, Harter, Indian, 
iraed parts, alloy piatonB, catalogue and wingf 
Pin 19e. Ballak. 19Q N, 13th, BL LaulB, Mo. 

MOTORCYCLE Bargalni, ]qw«it prlcBi, 
bargain iheet for ttinap, tnotorcFEte aecqa- 
S4rle$. larcut lino in Amerlea, loweit 
prices. Larjeat moUrreyiclo mall order bouae 
tn tho Uni tad Rtatei. RochoBter Hatlei 
Dieldinn CaCpOratlnn, 129 West Main Et., 

Jtofhester. N- Y, 

REPAIR XVlib good Used t>*rt*, (i’^'e ^ 
or more, tute farti needed, m llati. J. B. 
Dahl. AtehtT Ate.. Chicago. ILL 

SEND l.'lt For Illustrated uird Motorcycle 
catiloc. Large ftovk, Dartaint. Indiau 
parti. Aree^forlei. Indian Moton.-yde i^alos. 
Kansas Clly, Me. 



BATTERIEB 



EDISON Rtorage batteries for powor and 
lighting Bitterns. W)n-aclL|. nop-corroalvc. 
Five year nucociLl f t Iona I notarized guaraatee, 
]~ yaer 1!fo. Free illuutrated lllerature. 
PLantfl, generators, etc. Seo Jay Batterj 
Company. S2 Stdrllnil Avenue, Yauketi, 

New York, ^ 

EDlfiON Storage batteries for all types of 
lighting syatems. Uses no acid. Oilorless. 
Lcmg II fq. Guaranteed. Generating planti^ 
Piotor bargains. Free Interesllng lltenturt. 
Ifsulcy Smith Cohlpenyf S3 W*ihln.gten 
,kvq., Danhurv, Cunn. 



AVIATION 



AERO Rluo Book slr» apefiUtoaUona over 
$ED aLrplaneB frnm 24 to 7044 IkCgHqpQyver 
and nearly 149 aero onglnea. Also aoeund- 
hand yalue papular ships. PrlCelesa lo itu- 
dentr. ynBlbrvrM, dealers, ll.DQ (wulpaH. 

ivith oholte "'Hwv to ChMM g Ftyins Eehoor^ 
or '"Folitti on Uvvlnc a l'*od Airplane"' free 
If you order ncm'l Alim ft DJatributors, 

924 Fine wt . Ht. Lmili. Mo. 

Aeroplanes. IHS.4P. tiualJly propel - 
lore, 33,99. Fhofoi. leather hound Cls'lng 

niartUsl. 2f>0.._HlhT^._Ft. W-TirtK Trviia 
GET Into aviation. .Air traiiHpOrl tdlOLl 
gqt up to 37,499 per year; meichinlr*. |2.99g. 
[.earn nt Ihli gqaernmem ■pprovecl KhdoL 
4vt1te for fpiqplete InfortitatlOn, EtOta ago. 
Lincoln. Flying School, S941 AlrtrriR Build- 
iMg. LI twain. Kebr. 



MODEL AIRPLANES 



144 AIRPL.4NES. Repairable cnckupi 
3$9 up. f4«nd 2Uc fee IJBed Aircraft Llreq- 
tory, Atlicna, Ohio. 



BOATS. OUTBOAAO MOTOftB. ETC, 



PROPELLERS, Stuffing ttoxOa. fear pumps, 
bearings, otc. Wm, Baker, Pond Bt, QuLiuTp 

jlaUMJclUIMPtlll. ^ 

~ trUT-TO-FIT Kayah, everytlilng neededj 
$!S.9.i. Plrltires for dime. InstrurtluiiJ for 
Uliartn. refunded with aider. Uoat Shop, 
ttrremllle. Ps. 

FOHB Propel Lars. J. Pettit. SeattiO, 
Wa»hiPEtpn. 195S WeatlakB Are. North. 

13 rOUT Flat hotlaiu ruwbaBl— complete 
plans 2Jq, Free boatbuilding catalog. Tha 
Rudder, 1(1 Murray fitrect. New Yorli. 



CARTOOHINC 



SKETCH Or mart klaie mcmey at home. 
drawIniB, In-trur^loPB SSo, ''Ilurfii." Scun- 

eryll le, N . .T. 

IF Infere^tqd' xelj your carteHinB, aketches, 
viTitq Paisley, 14^ N, Drosdwgy, Et. LduB, 

.^Bsourl. 

'Cartoon students. Make real Utahey. 
Dt^tliiltq plan. S^nmthlng different. Bush 
CirtH’ijn fienfee. (>2 West Chippewa, BufTalu, 

N qw Vfirlt.. 

l.iE.tltS Cartooning by new pyalcm. £23 
lltuHtratlons apcl JnglrwctiorLs — SDe complete, 

Frahfl Service. Cash tun. WU. 

LE.IKN CarlooiilngT— $0 lesiotu. bQO LL' 
liiRtrattojis, with drawing puna and pencIlB. 
Fq.^IpslJ camplete $1.49. Scnvell Btudioe, 

lln r 1 4-P ^ Poll vviw^, C alif . 

$uW’FoF 14 ~lq*soiis~1n~ theatrical 
shoocard and piMtrr Icllering. I’filt Grant, 
22 j Beniieli Avtnue, New YdiIe City. 
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CHALK TALKd 



LAL'QH Produ{;inff Diagram, 1 1.^)0. Oit- 
iIdc free. Italdi. Tht CKTlnunfat, Oahkoijh, 
Wlscaniln. 



DOCKS AND PERICCICALS 



Prh^lrard far true ]^EU]« Ulue Diiok 
Tlinu^tiulH Ilf UarKalni. More limn 
ilOQ licMiks Bl fiD Ail4lr«j.»; LUll« Blue 

BtwK Cq.. lirn JOiH, frtrgifHL Kma, 

PHhDTEs^ Vinir hooka wUh Slkers JidOh- 
pi alas. S^mj for fr»s samplca and 
offtr, "Slh'tirB/' 6^t2" GlenifOfnl. Ctilrgga. 

AllTK'I,h:i 4 . JlrVlory I 

ra-En. IYIjiL -iflO ■rln-Plar* hUlEfiJ ' 

F. Anioli], Box Foiliiid Itker, N. J. 



MACIC TRICKS AMD JOKER 
^fOVELTieS 



^riO TlUrKH Jn inagln IQo, lElndu (vin 
^nPlsIlirr 3(h;, llcfikr, So. 4lh taLr 

JTInlnn, lahva. 

KKIlK'K The HurpilRe of j^our II fa I A real 
rYiagEHLin^a oulllt. An InBttuinont ta make 
anJhttli oounija: Japanene h;jn'i1rjfT^ 1 
a itlrk to l«]t peuplcs' ase. T]4i) raniplttie 
scl onljr Company,, IHj' 

JH3lh WtTC Ft. Brpgklrn. 

KJV]j PrafcH^ianai [rkka antJ lakii<t rq( 4 ' 
laru{!, 2^, Frsnh LanB„ HO Uaylsilan. Ilas- 

tnn, SlaH5. 

BAZZ-UKIllUhltilt ISo90 l^loncr Uc. .V>vf 
phlntmla dancer lOe, ^lenzelk, Oitikojh, 

U'EaeoniiLn. 

FHKB Magic ealaLi3i;^l Sntith'^ LargeaL 
IJnc. Aruacc — luyntlEv yuur frIendE. Be pop' 
ultir. >]4iht mallei'. LvJe I>4iJklaB. Htgtian 

A T>a II aa. Ter. 

CaHI> TrLckBi Sfie, ripelier Scrrlce, 

NjJ Van CorrlanHlI, Sehcncct acly, X, Y. 

FI'S! ■'];( Fupm- Uire LcllfTH," life. 

3irJ Venui;. ,1 AH-hjtom 1 1] e. F la, 

MaOIC ratatoffue 20e. Ljno,. IDo Beach, 
l>c|il. ■!!, Jccflcy CJly, K. J, 

LA not, i'pi>fe^«1nnal magie ealaloHiic, Sjc. 
IloUkis, 23CI IV. 4'ina SI.. Neui' York, 



RADIO ^ETS AND SUPPLIES 



il.^,nf{TH — \Vorh3'si ehcapeal. Pcn.iaMon. 

ND-epBl aamplc. J'^OCli L'entUTV Co,, Kantas 

riir. Mg. 

^m'UarilOSK 24 K Oalil iMdtona, rani' 
plrte ^'jLti ilind, ?3. Faa^ Bc^rarrh Lalioru- 

IrtrV. fiiautk Oranire. N. J, ^ 

At,1,<-^VA VK, Farnt. aulp. Large calalng 

rir, Baft. K naiv ( I ie , Tenn. 

ALk-BLEinTaiC Table ratlips IS.O^I Autp 
Tanllnfi fld.&^r Anj iirnkp red la for ]e»B. 
rhieraiile^d [ Write today. Flrii&ldc, Bpial 
llak, 

llAUfO SrtE, Mi". Kar-iihrj' itrirej. Thirty 
mOrktG. Fret eatatOC. Hkdlo Vlly LkbJ., 

I2l7"ku Ttprkrfrller Clara. Sew Ynrk, 

llAlJtO Eicperlntentcra and act buildera, 
ParlA arii] klt» nf parti fpr Ltie auto railla, 
MUIr Irlanl upd poi-tahlr) hatietr aeti ile- 

^i-rlbonl try Vrijiuiar Al«,;'tianka. Liiml Mfg. 
f-p,. !>e|j|. CO, T7:iO FoHl4f Aye . rhleagp, 

SKW Iipprorrd 'Metody King radio. So 
hallerlea or tribes, yet. rcceplLiin over hun- 
dreda of Rlilea teiiHiried. Fo^tiuld tl.dO. 
^[e]aJllllte, f? FaJnnDUnt StaUan, KaPHea 
CHy, yia, 

'^POCKET RBdio."' 1^.15 C.O.B. Order 
Irpmed Lately. Part.ii;uLin.r3 Tree. Neil Ttaker, 
Kheninkln. Fefliia, 



RADIO iNSTRUCTtON 



BTX IJV 3fU(Jlo engineBTlng In WaBhlnrtan. 
Motlern klrtVritOlT edMipment: tralnact |n- 
struetorB. Only tiranced nracUeal rkillo 
engipeerini: biurtO |Ji Anterlca. One year 
rctidenco ccrUrto. hotue-atydr or tiotk coiu- 
hlncd. Welle for free llluklrated ealatoif. 
CapUti] BadLo Log incer Iriir lliKlLluLe. Dept, 
y, nth arvij Peril llijud. WimhEngtap. p. C. 

RADIO f:nfi Inhering, bronleiatlnf. irla- 
tkn arvd pnlke radio, EOrvielng. marine and 
,'llarae Ifk-grruihy tayclll thorourtilr. All ei- : 

penaei hw, ClllalOir free- Dodg*'* Inalltute. 
Aim^it SI., Talnaratan. Ipd. 

MaKB l^Lmple luticleEa radio. Oryslal anil 
lrL«crikrtfvriJ., S3c. Melamlte. 7? FairnlQittU 
Slat Ion, Kanaaa City^ Mo, 

1X)\V i'rmer three inrlie fri*lal cmiLrcilletl 
eofle tranaiultter dia grain ^t7^ eenty, Sllid>le, 
Lni^x.[hen:j^l re. No BiainikE. B. L. Bcnlloy, 
Whii^i l}eer, Taxaa. 



FOR BOYS AND GIRLS 



HARMONICA Inslrpt'lLar, 27^:. Play in 
onO lipur. U. Klsra, Bpn'IlfIg Green, Ohio. 



NOVELTIES AND GORIOS 



Tj OITNUINE Mexican Jumping bean«, r^rir; 
2(le — Sl.ll-tl, pD$.lpaLd anysvhrro Nature's 
hiO^t pern»3eg|nj! eurinklty. You can alsu 
malie luwiey mining at 3-tOc: fi-2't 

Wright Specially Cointmh'y, Idl^L Soutll 

ItroiLrlvjiv, ijiri Anaeli*^. -CnliT 

BAST Turtles"'! ac; imlr a4e; llKI HO. 
F^Kpil Kl’, Br^iticiru t|y painted 21e; pair lOc. 
ChiineEednB 4 UP. Ciitalnif Smith Novelty 

Jobb er, Miami Beqrh. F_Ja. 

M.1KK Btg Eiiuney iiLujiliitK pLikuefi. nov- 
eltteii, etc. DetaLia ftee. Sample mold 
Write tOijay- stmarl'a Studio, DrpL. P9, 

iitU W. 13th . Chirn ej*. 

STROK OSi’ol'K CojnpJete with tteciric 
IPotor find Jicun lamp H.- I'p^'erfiil apcftris- 
seope shews aun'a tioulkie BOtIJuiit line, brli' 
liant apertra ol olemcnia. New inyentlon, 
SS.jO, Kcjtting SunB. CaniphcLl. Calif. 



STAMP CQLLECTtNG 



Bt^TTEB GraiLo slanip trargain. The old 
Kingdom uf SardthLl ieaueJ IkSt pogtaco 
staiitikB T,'i years ugu. TIteuo Class] cf. heaU- 
tlfuily emthQ^Hcd are nan aa aearce tliat many 
folleftors have never Rcen any. We were Tor.- 
tnnate to serurr a few at g Lonilon. auction 
and plTcr two rtilTerehl sUprrIj egfdt** tugeUier 
with tiip two iiirjh^'^t vuiut-B ever i^^iUnt by 
Braxil, nuiulicr; 2TS — rkuJO rclB and 2[Kl — 
lOlRlO rels. Total ealaluguc value of thesO 
faur staukpy tl-lil- W« will aend all for pniy 
lUc to approval apuUranti. GEpItua Stamp 
t.’a. . atis - ith Ave., l>ept AQ, New York, 

New Tork. 

FUL'Kl IkabtETuI alnimli and euFiDLi^^m, 
gtlJUpS of S[Hi|it kToJVarplkLr[MO pLetOrialX. 
AhysHinia prinrp Raa Tafari new Lmprpir, 
MontetirarO cPtmunn, llcjinjlruni nf the K |nR", 
SwElzerlind peace laEur, I'hlllpptnrE, Salva- 
dur, Cuiila Bkn, RtiRsla rpl. scLb of hard to 
get pruvlsionala and cnmineni., NiearaRtua, 
N'ya.Vna. Th? enlEre lot free to apprmal ap- 
pllrants. Kindly Ecnd IQ cenla for poBlagr, 

FTas e k Co., Lmerne. S wEtzeeland, 

miSSJAN Murder set— tie to approiuL ii|k- 
plleantx. Alerft SLamp ^htHlpe, Gill] ford, 
Cunni-rtieut. 

KKlO r. S. Inelutling eoiniueinaTatLveB, !Rk;. 
Wh_ql_E^ft]p_ Smiap Mart, CanolL Iowa. 

2lSu LUFFLHENT, IncLudlnK 7A dllTerenL 
British, with Fiji, Cyprus. Canadian com- 
meinoratlveit. lUc to approval applicant s. 

Mantle i^tQinp Cov. Lcipd<.in. Canada. 

NO Gvftiiiny. Over 30b varLetlfi. Lht*. 
Eipros'als, 21jc, J. i], Taylor, .Mart llldg,, 

at._ Lnuls. ,, 

COMMEAinilATlVIiS IQ Different free 
with appravalt, VVollaaton Btaulnc(^ ItVoKai- 

lon, Majj. 

PENNY AppruraLn, that satisfy. Nell 
jnrronhiprg. Box AUl-P, PhlladcliiliLa, Fa. 

50tl U. B. HBPrted 2^ eepis. ovtlr fifiy va- 
rl Piles. ISflO for 6(5 ctmld: SridO. over !□<( 
Varieties for H-I5Q. AIJ hy n^ight. tin nicked, 
sold aa reefliTil COiomciPOtatives ; ohjotetfl 

BPd Curtenlr preraneels. ^■relnlu^n line 

fortign every oplor. Jlnyson. Bps 33^ l^oulh- 

ahlptOn. N. Y. 

Idon ASSORTED 11. H. 36c; ItlO cpinitiem- 
orgtReg, 3,1c ; 13*t revenue^x, S!kc; I'tl piece n- 
rela, Jlf, Jewett, l2Ul IVoiL OhOndaga. Syr- 

■rtlSC, .N,__Y; 

BFlSiT One Cent atnitinals In Ainej-lca. 
F. Hand. lllT Su . imh Philadelphia, 

COLDSS.aIj Bargain! Packet North Por- 
nea. Cayhiin, ^anzUmr, SuiUn. otd UnRcd 
RtatcR romnieniOTal iveB ond nndlitinle pchrr 
fine stflmpg. Lvciyttiluc iQif to approval 
atiMljcanla. Sterllnc, Box TSU'M, Battle 
(L'rcaH. Mich. 

Rt'fL1> A u'Hwlhvrl'ilJr Btamp eeliccttnn of 
taro Uema, without expense to you. Writs 
for agrrit'a plan. Wo Mvc largo ctunnilAshnu 
In cash or itiinpx. Cmt Stamp i'onipany. 
SI 5 1 lAwnhar^l WL. San FranrjMp. Cgjlf. 

SCaHCK Inilla^ChlnB and Paraguay air- 
UlaElEt pCN'kCt kihwrn. hInEa*. watermark de- 
tector. arul liig DaCHet stmopj. only 5c lo ap- 
proval applli'intf, I'anny ^tampeo, 6rjilP 

M arylanr l, fl lentla lc , i'allf, 

GRl^KCEt 6(1 TlllTercnt (Umpi nf ftili |p- 
tfreEting MUntry. bargain at |0 cenla to ap- 
prm'Al appiicaiHB- Apeher (^tampea, Kulher- 

fiird. N. J. 

SKITLL, & Cruflsbonea — Whu'd think IhaL a 
enuptry n'ogld ubc this emihleru of piracy on 
itx stamp f Yet In 1014 Lpirus IsEued EomC 
vi'ith this :leElgn. IVe etie]o»s one of thcao In 
OUr Eptcial packet of bpiutlful and mid 
stamps, lm.'lutline t^'O Belgian mourning ta- 
9ns far anty ]0c wUh flmirovaK, Goldwaler, 
1k37 Amcthyiit St.. New York. _ 

ALBL^M r’rCc — Spu'ca fur 40b Rtamps. 
2000 IlluF-trations. Free to hitycr* of niy 
a|ipf(A'Bls. F, Stem. 24-51 Chauhcey St., 
L. 1. City, N. T. 



SC.tltcH leeiand airmail trlanglo arul hno 
parhat of 05 different atimpB ItWludlnil Ja- 
tualta. Jnlnl, French Coioules, Earoges, lioats. 
tilrplaiies, ajid animal stamps. Big Itluilrat^ 
ed pric^tlvt. Only fjc to approval applicants. 
iNjt<ij[iafi Rtamp Co.. 37 eS - 13th Street, 
Dept. I'.. tVashingtun, _D. C. 

CONGD! Unuiual stain p*. Baluht, 
BaOucndl natIvoH, aTcherg, weaverB, rte. His 
centa to approval BPplieantA Kfiferonces. 
liunlOh Watwin, Hu QUO It Atfbiie, Cilfton, 

j" , 

JJt.^CJ I'lctoria] Hci 5c poet age. Appn>vslB. 
McCulleugh. 70S' GlUeviile, rhUadelptllil,. 
Penji a yiTinla. 

I, IRK let A Parhet free to gpprmiii apjitl- 
canla. IVcGn, Eljtmere, N, T, 

“ SUl fll fk* pavKet— All mini— Direct frorn 
Piid-I'acini' ; Aitulikl, Fapua, Tonga, etc, 
IQc silver ulth amazing ufTcr nf free itarupa. 
No appruvuli— Nothing lu buy. LiEt with 
valuable IliuBtralluns IrKluded. South Sea 
liiLihorti, Box )S4A, Luke FJuld, Hunotuiu^ 

Haw ftll, 

FREE H(t to apl'wval appJ IfantjT 

atogue. H ia dter, Vine l and, N. J. ^ 

FULTt 5llnt seta [iitic valuel 15c to seri- 
ous approval applicant^, L, ]Li|eks, 10117 
Reed, Joliet, 111. 

iJAtJNACRiKllOUS Oaliry— ten icsrco 
stain pa Ilk' with foreign inprovalik Hwalley 
Starup Ceinpaqy, HIP rnroteU, l,tn Aiifelcs, 

■Fallfomla, 

NJ^l K K t I'aekrt queer freak isti HtimlpB 
from Zanzibar. In dure, Algeria, Malay 
HtBttB, A'ictoria, Oaidii^oaflt. Nigeria, lirLlldh 
CelonlOs. Rouamerleana. Don't delay] Don't 
wait. This whoat^lng packet free' far 5c 
pnElage. Cray Slktupcg. Dept. PM, iMWlto^ 

Canaila. 

:id CANADA, Ifj Newt«undlanil,' 12 Cey- 
lon, lit Jamaica, IP Trinidad, 15 Egypt all 
for 5(3c. 1015 llrltlKh Coliinles 2tle, Aak for 

approvalB flrlEliih lIPlenteN. WeBtmluster 

jjtaiiicn. ,50110 Loni.lpn, tlanada . 

TREaSE.'BEi 3|] Different commojOLiralivei 
10c. N, Begin, 4y, yqus Le Fert. (Quebec, 

jlan iila. 

TTIIANQIjN Kiautpg, 7 different UK: with 
approials. Fort Dearborn Htucapciy, 5I3Q 

AherdaCn, Chicago. 

5UO Fine Mixed L'nltsd Slates itainpB with 
scapce pachrl cover, 25c, Apprevala, Wright, 

It. 'll l{arilt1t<in, 1 luFt^rijliHru. 

WEI It El Flying Ijar uda wLih IDO iHttereul 
fM'. ,ipnrovi«li. Burke. 5faryHiieid. A' t . 

BAKU A IN. StMup waLict kiid llfu pre^ 
cajiceU 25c. AlIeb, ISH Market, Newark. 

New Jersey. 

t'IIE.VFE,^T British iMid foreign apitreralj 
In i'anadt. UehnttltpO, Lauder Avf., Th- 
rq nl e. 

l.kQD.QlIP BARK, t/aniiiinn ^IngltE, packeta. 
A Miller. 543 N. ,\ft de nd. r hlcago. _ _ 

Itargain [iricellfll. IL S, revenues, 
S.tP mixrd. 3-1*11 A'anveorhia. lls m hnj n . Pi. 

B(5r.lDOR 15 I> Efferent EUc with approve 
als. Ephrlam Ktaui pt Mt, River FurcEl , ill. 

5IONCOLT.-L. Georrla, atainps from 50 
other countrln Kc with itpprtA'a] request. 
RBP BOin, Fe nlla c, .ilnn ArtKnT, Mich. 

' "fiO DrivEERKNif “u. J5. t?imKiiejuAr*tlvei 
3Qc, Docker. 5i35i lllghl&n r l, Ht. Lotil;. \fo, 
FitEE: !: DIff, Janialra to approval appll- 
rantH. Rchrendt. , GElkton I lory j Conn, 

FRKK Triangle n-lH'i 6n rtlffcrenL. |ni-tuil- 
Ing ,XhyEBlnle, Guiatu. llyilirrahad. Mada- 
gascar, cic:, wltli appriival* 5c. Crestg 
Stamtwf-o. Box BOQSlt. Fresho, Ca l if. 

OltIKNTrM, ravrrs. bunil piLintCii tdcEurl- 
g]|y ptnorM^d. 35c; tJ tUffereiiii tl. lOo U. ft. 
u1l itllTerent tilgh ■'alne paefent. .Hir. li)0 
lErltldh celofileB, fl. Mercantile Utempr, 

Aven tura , 

LOOKt Gorgeooj packet Including l^ru- 
giiay tFlylni: Uorije.l Spanish airpost, tri- 
angle, and ship BiainpB, only 6c tu nppraral 
apptlcanti. R^alo iJtBinpeo, H«gin FiitS'' 
_[jcna, iSllf. 

K.UtN CBBh. Stamps l4eU my anproval 
hPPkx. ElllEon, SOil West 37 th Streot. 

Jlrooh lyi^ N, Y. 

|j NRKAT.il RLE Collection Including alr- 
milla, TanBani'lk*, tthodeslg. Sorulh, Ni- 
geria. Gold Cunal. Chakari ami others — all 
for U)e pruvldlog you dcslro our tiargain ap- 
ptDvalt, LncaK Rtanip Service, Box 293PM, 

jjga Angeles. Calif. 

SCAltCB Paraguay, Graf Zeppelin almiall 
triangle, pocket it bum, watermark detector, 
piu-kel Btainpi from Afrl'ca, i^sia, Gai^dn, 
Suuih Amerloi. etc,, tc to ipprovil appVi- 
cant El CDrpdala Stamp Company, 1^4 2P 

Linden. Giemlftle. i-iiHf. 

IN VERTED ppsEcard I.K. Hughet, 25(13 

Flower. Wqjitut Park, fatJf. 

I'NlTED Rtates Ktanipi an approval, lliitrer. 
5(i5 ITcnnepln, .MtnPCapotU. Minn. 
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POPULAR MECHANICS ADVERTISING SECTION 



TOTr'VE Triwi Ihe rtilf ranw fdl tho bnt ! 
hiTe til adTcrLlsniucnlB, rom- 

p&red pT?niluEi]&, ippror^ls.^ «tc.> and 
iultly riroTcn ttiRl ourt arf nuptrL^r. 
ia^ for "CtiBlIensr? OfTor" wlLh. appraraln. 
lUrjalrt SitBhip ><eiTLt«, South Hppc. 

L<w ApFgtcg. Ca lif. 

L'NlTElJ IVor1d"8 pr^[:f) 

juiaranlffit! Jtoii 111. UliJineapnit^, i^3 tnn, 

irl iLtiir 1 1, uarKiii hlnill^r^iiva 
ahi[> BticiipH. cpniplct^ ilrtnaU bcI. fm^riiiark 
tlclrrloT, llst« and fouppna^AbBoluLttLr FrSe 
for If IT postBfi'eE Au]»nnaLB Inrludoi]. Mid 
u'ond StAn>j>co. SllJwaod fEtatlon, Brookb'n, 

_Mcw York. 

FREK! Ca±Ea Rican Irian jil?, Plcirard baJ- 

loon. 20 picturegiiue iitaiLipa to approval ap- 

pllCB.n,t?. RrmJ l^e ppilaire. W, p. fllamp 

fa., 14^7 Franhlifl AK-. Itrt WX Y . 

UXlThj]) inisjluin pou^t'rt fur 

Canaila lit. If for !^.00. ^IlH^ion 
l^oinpany. <fil3 >'o. R aring. Chlrag p. 

ilAfFNlFltlR, SUlPrk tnwit, B-lBitip ilbum, 
hlnroK. wjileriotrk li^t^ctor, prirroralLoa £auRO, 
millimetre iral#. packet ECaPta Etami»H. Prlro 
Sc n'lllt KuprOvOll. Atiaa Stamp Hausifli Cul- 

ver City. Ci*[ i f. 

Sil'AU-Cli Mop?r«] Blnnall, Eritrea t&inel 
alimPr Jiiapj uf Btarnp count rfeEt wateroiiirk 
^letet-tOT. hiOJtCBj perfaratlon euuitc, maket 
klbiite. many warce bIbmpb. Sc irlth Bthprov- 
ali. Su perl amp 'GP.J, Palm Station, 

IjftI Arijfrie*. Gal If. 

AMAKLMI Value— ^S dilTf rent U- K- ^ 
(Hitilmeinoratlvca, alc-mal], etc,, lOc to 
approval appllcaatg. Btajnp Shop, 00$ llol- 

)nnd IfUlg.. M. Imi2 

t'AitHl Archer, llnlnli, map ataiop, 1H$l! 
South Atoeriran cnrelopa locUidad In qualUT 
pa^ket^ blhKCB, at amp valid, tile Ln coiLh!-^ 
tora deilrlnir approiala. fTnlied Pacific PtiiJ- 
»te1]5t!<, itcK S2M, Ventura, CaMf. 

AIHJ.1 Airies— From RraEll. Chile, {.loloni- 
bla. tJcuador, Mcitro — all for iPe, with tlou' 
ble prcmlujn penny apt>Wt*lj, PrortcEl 
Btailtp S cTTira. Frantllq Park, IM, 

le. lie, Jc APPHfH'AL.'t, A. k i;allKr~ 

^.J£ Evlnji Court. Akron, tWite, 

~ Dollar paehet to one cent apvruval 

npplleants, Htrlah, S3P7 it. ManheelH] Ave,, 

QhlpaitC, illln*ii^. 

TJ-llt4 Ad worth 2 ',Tc, ir jou ECnd for our 
npprorala End buy IjOo worth or more— largo 
seleetlon of T', fl. ami frireUn— rclEoOaldc 

prieeg. Alorton Stamp Go,, list Ollra. 

St- LoilIb^ ^1q. __ 

LIRERIA — Eljtbt blji bl-coloreLt i.iruUi1ei 
AliOirEns VEler buffalo, hlppot^otaiotiB, neura 
prceldent, etc., Dotr with AppriiTalt. 

ffaMClou Siam pen, Rni Saii, ra|a.| *. Mi 1 hf . 

i^CARCE Panama trlanule, octagon elainp, 
ConFeilerale eseay, and otj others to approral 
BpplIrantH tern] Ins I^C poEtaaO, rhlUps 
Stflaipco, pr, \V, aprlrtaflcld, MaaB. 

ItAtU'TOLvJk n Mo, i, ThlH stamp from 
new country and list nf ■tfli) 10c llema free. 
_AjnlU jjlamp Seftlcc. aiiiP. A mi lyt lllcH N. T. 

SCABC1S Airmail and Irlimjtle, Be^pthful 
TTruguay "flylnji horse'' tirmall and -tcarco 
auELeniila trtanfle («mal|eyt fn the vorldi 
are Included In our h|j: picliel of 09 differ- 
ent fLampE from Aloultes, drand Llban, 
Venezuela, British truj french CalonliB, etc. 
All for jc to approm-al applicants. Bla II- 
luslrflled llsla free wL|h each CrdfP, Write 
todBj't JfvsClc Stamp Co.. (IJtpt, 901. Cam- 

dcn. Xev Vurk. 

no OLL> Staiuri.i Ic. AJhum Ikt, Dullard, 

jtn Tremont. TtMton. 

SE2VH,-\TU>.V l^acket: 1'orea*. Llhrrta. ul» 
• nitlcx. BrlElih Coloniala lUc, Mteele, Spring- 

cfftle. Pa. 

I J ,T, C HTlt ,\T AlbuNL hoJdlnji 1095 
ItAidl^s to iiipro'il Hpp[lrant!i '2no, Swad 

Stftmpi, t'KOn Swan, Dunklrh, N ew York, 

ST A -MI'S tVanCedl for nale; to crehapyc. 
tVrJIc. C. RlLchle. iVatcrtoHiu Houlll !>■- 
kd(a, T’. S. A. 



rOMMEMOHATlTEri— 10 DLfTeTcnt ohil 
20 Other Canadian only iTto. tVorbl soeelal 
—200 dHTerent iiOc: luoo difl. S.lc: iiiuo rilff. 
i2,H0, Apl^rtA'als with eai'h ordetr Victoria 
Slaicn florniuny, Lontlpn - 1 , Canada, 

FltlO'K — To ipprgval AU|]J]H:an|ii, Flio iteiiu- 
llful alrnialia froiu five tLifToreiit oountrlea. 

Oreeb A_Co,, Norwodd, Ohio. 

tST.AMFH, 20f) BLtTcTCut, cata]C£ilE> ever 
11,00. and eitaiofluo, 10c. Normori ftliulLz. 

Salt Lake, TJnh. 

SCARCE Zeppeiln and trlancie. Faiwouj 
RubsIb Zeppetln 9 tamp and beautiful Lith- 
uania airmail triangle; aUa bij peckeL af 22 
dlCTerert rlamp* Ineludiog .iserbatJan. 
Eplrue. new .Martinique, etc,, and ilioatirated 
11 Eta — a Li for dc to auprovil appiicuiilti 
World-Wide Stamp Cfh, Boi OOO, Cautden, 

'New Vork. 

STAMPS SebL (HI ippFdsil. h0% dlECOUnt. 

Fred Herzber,g. iflT €rantNy ivc-. Elmtvurat. 

Iliihola. 

£0hI (HFFEnENT Slain ps, trlau^ie. air- 
hiail. etc., lOc. R, H. CarLlua, £09 IV. 
Fiii.trth. fAJH Atvaeles. CaTlf. 

BTnir conjmenmiwtlva and itl dll^erent 
U. S, Idcludlog early ifEued, hipth values, 
commemoratiTeB, alrmali. envelopes, ipeclal 
delivery, poBlige due end revenuei catalog- 
Jdi; orCr dlie. AIE for 7c to approval apull- 
canlB. Illustrated prlrellit free. Curhmi 

jtlamj Co-L Dept- P, QlouceHer, _ 

JO BIFFEltENT Japan LOc. Fred Onken. 

fillfl^fllh^lrt^ Broukly ri.. 

AEW'FOUNDLAKD, lu UlfTercnt 5c wllh 
approvalB. Iludpon Co,, PJaInflelil, N. J. 

LT. S. IS, Wine Itc tritta approvalf. Arrow 
Stanips. PU Inti old. N, J. ^ 

JLLC^llATl-iD U. a, ]l4l. P title E 0 e, 

Is rue complete u. 3, price list free, atiuiey 
Olbbons. 2«F Park How. V. 



RARE CiHhIS 



tti TO lo99 Each paid fur old ivtllin. Kern 

an g]4 inenry, Od p^i^teJE Keoti 1 9e foe 

lIlU^lratHl com value iHJuk, 4nL Guaranteed 
eanh priecc. buy and sell. Com £i- 

fbaitrc, lttj< 5. LcBoft*, K. V, 

llMlh(],0V9 MILUOM Mark and llEt 10c. 
Or’Hcn^^lay. ]^l■2fl WaHh in gton. Penver. folo. 

tVH lluy l.lncciln hciji pennies, W||] ps>‘ 
op to J2.0U tueh If over tco veai-Ji oil I, lo- 
dlao ho^d pehhk? *cith UP to I^^L^^0 eat-h. 
Rend 3 be for buylnk CBtaluz, Contltiontal 

-Coin Cq., E-nt tv Jtti^kdQti. (Silica go. 

Ctiix Bdciii. over Jtob lHuAiratloii^i, lod 
pagcjt. Blrfrejt and hml IkwH fur prhT, II. 
Money refUnilcd If unBatltfartory. lltg for- 
elJtn coiJper and nickel colha il. Dealers 
VvrUc fur prices on rSre coin Ijuqk. Out tag 
Itros., 43 -Stone Street, New York. 

.VItNie>‘ wsntiMl. W'lll pay fifty tloREra 
for nickel of 1913 with Liberty laead (no 
buffaloh. WO pay cash premiums for aM 
rare rolda. Send 4c for large ruin foLiler. 
May mean much profit to yau. NuoiLsntatEe 
Co., Bepl. H, Ft. Worth. Tem. 

WlIOL>lR.\LK Priced an Anterlcan and 
td'fT.dgn rolit, I*rlfe list 3C stamp. Gea. Best. 

Cctlar BaitiilF. Iowa. 

13 IJIFFRHENT Cninn BEw. List lie. 

Brm>liM, P3I f"ajiir-riin, Pjllng.. 

CASH Paid^ 112.49 each for rerraln In- 
dian -tics il peiuilcE. Hepil dime for list of 
the.ie wanleii, CoLn-3hqp, ''P*" RurUlgHelJ, 
Mlsaourl. 

iflGlIEET PrlccB paid for Tmlian head 
centB. Send dime for list of thoge wanted, 
ruin SImppe, llox 447-PM, OttBWft, 111 

(3A Id FOUNT A cold fitiarter size 37c; 
size, rjc piecf and catalueuc, lOc. Nor- 

innn J^iujUk;. Salt Lake. UH h, 

rNITRD Rtateg while cent aod harg«ln 
gelling i»rLce ilgt lOc. .Arry, li^x: 4K3, MuEko- 
gee. Ok la- 



IHM.tf VICTOR flound rmfector, completO 
with ainpllfier t9L!-40- Mothigrapti. itandard. 
projector cnnplela 325.90. DeVry Klodel E 
jjortabte !i2ium. projerlor complete |4-',fK). 
Itimjin. camera nim ^3.20 19u ft. with pruc- 
eaHing. l>eVrv (t2hnin, et||] prujectnr, new, 
3P.29. ratnere for above Sh, 24. UeVry lOniiQ. 
auttkiJSUr camera 111, 72. EaFltUitl 0ima. 
cEtuefa <31,50 Tiller S2.fl9. PbisIoh Ploy 
Ifimpi. filici rent, eale. 3P^i l9'* beaded zereen 
rollers Eastman fllni eemeht 20e. 490 

fl. reels Itftp, huiriinlOf rfltla 4 be. COinCdy, 
Irjtvel. e«lqca[|nnal lllrns. all IcngLha S-3c ft. 
Catalpguo RetihLllBe, S.O.F.. silent library, 
Oreflex r 4.2 ilka new £52,00, 

Rpt:nv«.r Elcrioptlran £22.00. Mogull Broi.b 

J[gijjL,lL.Bngton Itoail, Ktw Yqrir City, ^ 

:MAHE Money— entertu nlh sly — by Jetclop- 
Ing annl printing inap-shnlH Cl home With 
M'lnnersct Experltiienler Photognphle Kit 
eqnslsilpj; of dark'fcwca lejnp, enimBled 
Inys, graduate, atlrring rod, developer poW' 
(lorg, filing puWdCiE, nr In ting frame, print* 
Iru! piper add reliable Instruction book, only 
VS'i postpaid, Profeailonal type set for th# 
timre advanced photourapher, £.t.$u, M-Obtloa 
BlZe or camOra when ordering. Winn tk^- 
pany. 134 A IVeat aUrd -^treel. Nwf York: 
klAHE Money In uholggrcphy. Learn 
quickly at home. Bparo or full time. New 
plan. Nothing like It, Klb^tlehce lumeces- 
aary, Ainerlcan School of FbOtt»graphj, I>cot. 

,347111. flftlll Michigan ..Avenue, ChtfiBOj 

6 OHRlffTMAR irards, enJ-cloiieB to matrb, 
with every flCm deteloped and printed 9^ 

Xewtorve. 4 1 lit- 8 O verh 11 1. Chicago. , 

TltAlJE In vatu^"^uur tamcrB and pho- 
toSnipliEe 04]uEpnienl will bfl taken in trade 
on artylblnJ! photagnphic. Write ui what 
you havo to LndO innl what you want |n gr- 
chsiage. Fair illoJVBnceB made, bached by 
our 3,4 year repulatinn for aquara doallbk. 
Cenlral Camera Co.. Dept, Pif-lOll, 329 B. 

Wahash. Thlcage. U.S . A, 

FILM,‘4 Bevelniieni anfi~pr|nted double ilCe, 
S-V. Why hare your gnapsholi developed and 
printed by oid-fa^tiioned loelhudE when with 
the Xflw >f|fw> process you can Ret any roll 
Hlei pipped and prihlcil double size at no extra 
roiti, You get big ramen dTectB with small 
i'oniplfte Eltlsfaction guaranteed, 
^liracl# F LI 111 SLUdlo, 4I2-C East 11th Bl., 

KguKit City. Mo. 

LTiLtJllED Lhlargeibcnt With each film de* 
velapoLt — a pnifesslonal enlargement painted 
in oils end cEgItt Glosa-tone prints, delure 
flnlflb. guaranteed net Lo fade, 22e. Super 
fjualllv — Siieefly s+rvlee — Ball af action or mon- 
ey refuiureiL LtCreisO Film Company, 

LsCmvae, IVfg. __ 

EXLllVKGEMEXTS SoIIiJjLb for framing. 
Rend negallre and 32e. IIoIIb developed eight 
pflhU SUBrshteCd, 25r. Universal 
Service, Hdi 1134, U, P, Rtatlon, Dea 

Moines, Towa. 

10 BEdLLTIFUL Gloss prints and two en- 
Taruement mupon.v only S2c, Imperial Filin 

Scrviice. TTn lorLvLlle. 

FILMS DevcLapci.1 2 prints nf eHch rigga~ 
live and iivp entargement coupons Neg- 

atives printed 3e. Suiujuara' Rtudio, Union- 
vlile. Mo. 

KOU.aK T^lciure* enlarged, 5iJ I9c, 3 for 
34c. negative Qlin. Stanley Btudlb, 

_l>ca Moines, Iowa. 

39 IIHPRINTH 22c. Fltmj defeld[>ed, two 
prinli each negative, 32c, Rknjdland, 4118-9 
nrerhll], rhiraeo. 

HANTJ Colored enUrgeiuent with eich roll 
22c. CoLorer^ph-^. Dunblng HUllon, Chi- 
ram 

ROLLS DeveEnped. Two beautiful douhle- 
wclghl profosiional enlargemants and 9 
guaranteod Never Fade Perfeet TV^ne orlntL 
35c coin. Raya FilOtO ^rvke, LgUfOSiC, 

lYlacoiulfl. 

PILAlR IveveTgpeil 3e per Toll; prints 3c 

cacti. Atk fur spccIsL bAtKa.lh List. Roanoke 
Plioto FLnl Biting Company, 191 Bell Ave., 
ltoanoke._-Va. 

You it Favorite kodak pictdrti enitrgcifr 
s1 re 2if . i9c. Three for q uarter. coin. 

R<!nil belt ngjialLtre (Alibi twJiJ. Addcesi 
Ijarmer rheto Labs, Efilargiaff Dept. 9, 
Pcs Btoinc*. Io*a_. 

INROAIE From ygur Eamerp Instead ot •>- 
p-cuBC. Low roi^t home couna teaches yog to 
ntake phntographa for magazlim, newspaper!, 
adrerLlBora. IVemendDus demand. Eaiu ge^ 
money wherever yuu lire. Free book, t’vd- 
rarsal FhelPEiaplirri, DepL. 194, 10 Wait 
33rrl ?tt., New V ork. 

ROLLct, Developed, printed, 32c. Mail 
ypor tllint eo the biggest and L.icsL. Bollj 
devH^Ippcd and 8 guud prints guarautecd plua 
SilO Inch enlargement coupon only 32e. Re- 
prints any size 3c each. Deppcrt S-tudldf. 
Dent- 130, Pcs Mnlncs. Inwa. 

TWO CfTstal fltiple enlargcmenti with 
each roll 2 -jc. Photoiliop, 4113-S Orlolc, 
t^hJl'ftgg. 



FHEF — 91.911 II, H, Llgriolri moRiorlal 
stamp with reijuest for 48 page I Musi rated 
price-list of U. R. ami fnirrlKn iitampfi. also 
fine stamps on atmToral. lleferenccH nec^e- 
sary, Kew Hiauip fO., 1133 Pine 

8tr.. Pt. I.^uis. Mo, 

1993 LOMllARUY-VKNRTl.A, r|iarkba]l, 
Turks Ualm* IslaPklL to U. B., .^firhaulstan. 
genuine Baden, and imperforate Byrd — .Vb- 
•nlplely fr^ to Approval applicants enckislpg 
3c t>^Lngrt Viking fltamp Co., 1 llmsotu 
Place, II ri?i3l{ 1.V n ■ N. Y. 

FRELMt Three Bp sin Elnualla or Ruysla 
Ttlmographlc set. PoHtage 3e. RaberM, 

B9tr Fourth, iUycit.r. Mich. 

290 DIFFERENT 19^7 Biff appror- 
■lE. ruvert Rtiitnu, 3$ State, B Och citerj . N. T. 

UNITED States slamp.! — In different with 
PrlfcllFt 10c. Holden herB. BarOffa. j^f lch ,_ 

FBIJE: 39 DIITerent Angola, CaP'C Verde, 
GuJbf^a. Purtugiil. iMozamblque. Itt. Ttiomss. 
Rend tethm poslahic. Den raw, OCCAII Park, 
California. 



Wk iluy ]907 IniJim brid cfnis. Pull 
InfqritiiLtlgn one dlum tcolnl, New Miss 
ilattick t^g., Boi 3429, Altoona, I'a. 

11 DIFFERENT CoLnn, 3 bills and cata- 
log, Creamer's, 1112 Somerset. BatLl- 

_nigv f^ Md. 

irNlTRD titates. Large cent, iwp-cent 
bronze, three -cent nickel and bargain list, 
25c. ThlrtFen dates large cents, f.1.99. 
George P. -Collin. .Augusta, Milne. 



cameras AN[> photo FlNfSHfNC 



NEW I Beautiful art panel ptlnU eoHi. 
Rampio wltli every "trial ttrder" roll deiel- 
qpeni and prlnleil, rolfl. Ideal PlWlu 

Rervlr-a-. T*, fl. Itna -S!!.~5. Paig-ritnn. _ 

PRINT Snapshots nn handkaTehlefg, imte- 
aper, ate., *ero.l 1 1 1 .^ 4 ] -with iiltoEonrEnt FluliL 
lark room itnneor 4 «ar>'. Wa Khalils, perma- 
nent. guarantM!4l, Wend ll.nn for fluid to 
prim 3U1I [>icittres. I 'irk sper laity, 21 ^ Parii 
Place, Brooklyn, N. Y. 





























POPOLAR MECHANICS ADVERTISING SECTION 



31A 



TRIAL Offer. JUsH de^eLop^d sud S Urintl 
Reprints 3c ew:h. BcaHlirul Id -inch 
^ttl^rfeipeiiL 2Ec. Younji Photo Hervica, 

^:^:1 Rrrtlii St.. Alban y. 

HAVE \oU B. ca:ifiB(ra]!' iirnd ten centf Tur 
recent numlwr of our Liiji ramfaEJnt. showlnit 
hpvc in iDike hetler picLures and cum money. 
AmcrLr*!! rhotbfiraphyf il0 Ce-Liier*. H(hib(;. 
Hpaton, 17, MaUr 



MOTION PICTURES ANO 
SOUND tRUIPMENT 



MOTirtX Picture CitrlMn f^tueila will train 
few iiltstj. rirloonistB In Anluaallon, for ilu- 
(13 0 ifH'W tn proLluctlon. K^'ucl fctii.all Minplea. 
r, O, Rqi ilrtli. r.H[vt. P, HollrWii<>fri3. 

BtiE^HtiTlJPLAT Plot a aci etHtcnl any form 
for freo readlMJl And report. Our aatca *err- 
tcB HOlllriE rorulHlcnt perfentSEe stories to 
Holly vood ttudion — llie most jtL'llve market 
P^kporient^d wrLlen rev bo, aynopslte. ropy- 
rlpht, aulnnft to producfru, Free l>Crtklet 
sIbowB how. irn[ve»4] Krenerip Co.^ 

Zllcyer Hldg., Holb^vwJ, ClaLtf, 

FILMS llenle^l AOrwhere. Coscred 
WtEOn — 'ljp4t VVorld-^CrlslUs — Kins Klntfl— 
Vnete Tona'fl Cabin — Oiapllns— Mlche-y ,MMiae. 
ThousAPLE feet film Eicelaloi 

nims. rincinnatL 

FRRE Xew lEtniu. l^imn het'A'atn lidLEa. 
FI lip 9 up. Art aaiTiple Hit. Hojub AIpt- 

Itia. Uok Ji2. Eialon, Pannaylvatt iA, 

JfrO PERT I'S-'jiiri Ode. Iticuin cheap. Irfw- 

ell Fllma. AUentown. Pa. 

ICUM FlLSIS'-lietlEftl. t*\f. eTehanire. 
Pinie hrlnfs cataloBue, tWo "'end'' Httea, 
)';ajttln. Films, Dept. 21. Calesburg, HE. 

TALIvINfJ' FllPtadj for use In your Ich'AI 
theatre. Sell these to inetfhanU In your 
ranliflUhtty. ftiibatantial profit a. Eaatin 
FUmAda. -GaWbuTA:, IG, 

^VORLD’H Greite.^t ''Psialon Play” 1C 
MM. tncwl fi reels. Rent e-r porch awe. Writei 
Hemenway Film Co., 37 Chlirch Street. 

jloKtnp, Maas. 

AMATEUR CBiuenmcnr U'e huy 
rtevie ihota^ oddities, acenfea. etc., fur l^mm. 
hnesreeU Htapip brlnRS details. Pecrlens 
Xewa, 1037-A North Hljihland, Hdllywiood, 

CflllTomla- 

:I3M]E1 DI>P Iteeia Rarsaln |bti Sc, 

World' I lanieat denlen In nESram films, 
lloffinan Film ik:rvlce, Druad, Albany. 
Xew York. 

Bash CMFeri far a Hep Red time bnmd 
new lOO ft. Stewart- Warner HJmht Cine 
ceiHeTB. coiuplate with raae. F:3.fi lens. ^Otth 
i-IUpVlI. at oach. Hundreds of Other 

hArjCalni In Basi BorBalnBraip No. 212 
in.allcd un re^ueat. W^rlle to Value Hoad- 
EiUartert, Bass CamarB Coaiipany, 1"^ W. 

aiadjaan St.. Ctiieijra. TIL 

ifS^3LlM FILMS, ProjortoTE. Stankii for 
13 Eta. R.C 1 I No. 0, UosedaLe. KaFIs. 



BUSINESS OPPURTUNITIE^ 



PLASTEX Inddstrlei off era Induatrlout 
men an opiiortEjnlty to start ■ ImsIncEE of 
their own. manufacturlnr art Eoods, nofOl- 
ti04, fOUeenln, etc,, in Plaatex and marble 
ImlLBtian. -k material makea (1 artlclea. 
Rubbir moulda furnlebed for apeed produc- 
tion. Bmall investmeot brinra hic returns. 
You are Ju^iL in time ftfr hlf Chrlatmiifl bual- 
resfl. now alartlna. Write fur intetfstlni; 
booklet mailed fcee. Plaatci ImlUalriOs, 
jjeot. A. Washington Ace.. Xew York. 

CONOVblh llio depre^alon. 100 real mun- 
ty-mahlne Idea*. Blma. Enterprlae Bureau, 

PyracuEe. N. Y. 

MODBLlN(i t:iai— Saiiiiije lUc, Curtis. 

aaSfl Lafayetlfl St., benrcT. Colo. 

l.'i TO (.jl> Weekly. Orow fancy ' 'White 
Gueen” mushroonks tn cellar or shed. Free 
inuEhrCkOm iipok tells hxvu'. American Muah- 
room Ipduatrlef. Ltd-* l>ept. 7Gd, Turnnto^ 

OnEarlo. 

HRLIABLE. Tested formulis, Lafeat man- 
ufRCturlhJ; proreasea. Complete Information. 
Hehcld, Chemist. 5^!i Btxwell Are., New 

jf&yen. Oonn, 

HTE.^BY Income from diacarcled inner 
tubfi or drained auto oil. Insitfuctlon* Site. 
ChArfes^ 12- . 9 .. Kocwnotl, Ohio. 

TWELTB New 6«(H‘e*aful money -m altera. 
J. Home, aletcotuniian. rEiicgj.'o, 

FTXAN'flAL BucccEiB can be jaurs. Own 
a mall order or local bualnesis "Catalnji fi 
Ituslnesi (fpiyortunltlet'^ aent fur ik staimp, 
■C, I'etcce, 427 AsE» St,. ItatWt Bn^ktfre, I..4. 

BARGAINS — Point fprsj outfit, JiAitiiillne 
eneEne drive. Term*— trial. Holmlelc Paint 
Spray EkchanaO, ^f-lQ^3■ Troy. Oh Jo. 

LEARN' .Cl I about cB^tlnf Diarblo noveltka 
In ruhlper mould*. Cement sc<T 0 ta. lllua- 
tratetl natAio? and tteautlful saniplti: 3c. IRu. 
Cafif, bualne*.E TBacrred. I Jnhn A. Ptyn. 
9 13 Orundc Vista Avenue, Loa Anroles. Calif, 



INVESTIGATE BlfT new lield— Clean Inff 
upliolatciry fur hmiitt. We furnish Breiythiim. 
Write Waiter Degcn, 7024 ?]aat Khft. t^hlcairo. 

SUXfUMSFUL Bualnesa EilaliK. Money 
makinw forhiulaE. G l bsMt . BATidana. N'. Cat. 

MAIL Order huilncis I'uwr new nleal! Op- 
portunitlei Jlmllleta, N'a manuracturlnd, no 
tu cany. SlgEiiiLy hannlLc Lnrnmlnj of- 
dera, .^1,30 r'rOflt esrh, iJetalb SOc. L 
Bjan, »flS Security Bulldlnir, Loni Beach, 

California. 

KBKD Caahl Our fUHaeiilluns iirdcen prac- 
tical. 300 IJpttH unly "jOc. .\et rtfiw. CoHln* 

A Konecnik. £17^3 Ilun dirU. I >gtruU. 

sen EM lilt Matalllic," .AlllAnre, Ohio, 
prlnta achrmei, Idtafi. iFuainCE* ntarters. for- 
nkulas; wlnnerc— Mb,11i4d lo $3d,DtM) rttN 3 rte>.l. 
Stith year. Suh:^i:riLie nmrl SLx niunthil. tue- 

^lil. only Mg. 

MAIL OrtEk-r tiiur^ L'WnpLete $i.UU. K. Caati, 

HffwIctL Len a lEhind. 

LHiLIU MarljlL— .XiJyum.: i-un makel Col- 
orful, rlazcdl Molded, brushed, ^pray^d. 
HuliLierlifElc Tnolds. COEDi^naiiiun ftuurlnK. 
BIe money makioE Ehc^c! I’artlOulatf fJT^c. 
^farhlBlainp Serrlce. EtlwardavilLe. HE. 

^I.\KF PrcHluelg yourself. Tteated forniU- 
lAf — out A I OB free, GrlllJtead: Laharalory, 

Kttwarklsv jlle, ill. 

JiiiAL'TlFLiL Cavern, lie Jtau rant, Gage- 
line. Sell or partnerahip. J^uhterraneiil At- 

traftlOTis. Box Buiraln. N. Y. 

"KEY to Bualne^a OpporE unities,'' lOC. 
fipwla]], Ttpr LM>3. San FraiycLsen. 

SIGN’ Palhtinjj the eaay way wllh letter 
patlerna. Hariipiea fret. L'ltrk. Ellarwi] City. 

Pennaylranta. _ _ 

<jrARTEJt Brlnpa tun EirAOLleul Ikome work 
Iticfts. GoLdenroLl, Ilarrbhurir, 111. 

FkBE I'ln-ulara deseribdna bovr you enn 
make real, hla money In malt or^kT IkUKlnesa 
At your homo. Write tmlay. Bept. !l. Mall 
Order institute, lUtfl ilarcy Avenue, Broofc- 

Ijn, S. V, 

UP Tj tint! weekly. Money mukinfl plans, 
schemes, business terrets. tormnJas. hnme 
work and aparc Lime opportunities puhilahed 
In Golden Idraa MiEaaine, Ilcrwyn, I Ell null, 

'If atamn for copy. 

FAUX fj.dfi l>ally rabllflk niUShrUuhll In 
cellar, shed, attic. SVe buy civjps. Guaran- 
teed materlab furnished. Odtkclesi hiellkod. 
jEcmk free. United, 3£4$-AF Lincoln Ave- 

furr. tlhlcAltU. 

iiOLL.iiltS l>ttlly with niy pHny, Complete 

Lidnar. Jcfferum City. >fu 

Hf0 PRQFlTAIiLL Mail Order and Jotal 

hujilneaa plans. A. Pruitt, E t bum. Il|. 

AX¥ Fnmnufa 3lic Ur money haek. 0(JI 
Labor atnrlcB,_ Tampa, Fieri ilA, 

Earn WTiHo learning— Men. -wupicn — 
Tour own rrcapinc--pres».3nji hu*lne*9. Easy 
home train Enif. Froe outfit. Write K- 'll, If u^- 
Ine^iik Ownerahlp iPi^tlLutag, 45'J Faat 7Blh, 

ChIfapQ. _ 

WRITK And aell news lie me. Inslructions 
tl.ij il. H. A. Ketao. Walk c rrlElc. > ttc h. 

liKSILVER ilirrors. PlAte AUio JistureA. 
tableware. Pnrtithlc Dutfitg. Motalcrart, 

Lniiilernran Blda., St- TjuU, Mn. 

Of mail, 2 'jc, We lilt jduT 
name in 10,001) dirpH-tOrles, Huiervice, 4627 

Glcnahadc. Cinelnnati, O . 

PTHE, Rimre cultured, SiMtl'O inu^hrumn 
apaivn. Any nuanliry. Best varlHIfi, iVliuEe- 
aale prices. E. B. Kpookman, ( .MsnuriM'turAr 

and dblrlhnlpr, > West C hester. Pa. 

TBFHE"Si Air money In the eolicCtlon 
builnesit. Write Cole AssuoUtes, Tower, 

Symeuie. K, T. 

.ilANUP ACTIIRE Chipped xtasa Imuso 
numbers. ISc'.Crldse, ldO-.lt2-P Locust, Ja- 

nialca, X. T. 

WIN Thousands eutih I Herul IHC. lliSt, 
legitimate conteaLa. World Conteata M&rt- 

Eine. dAaSA - 17th X. . K.., _Hea[lle. 

M.\KB Veur own molds. Use our l^yn- 
tbatla Rubber. IS R C.> Erjuab rubier. 
Pur undercut* and fin's marklnj;*. Cheap id 
glue molds. Standi boiling water- Send 
dlmo or ilampa, for miniature molrl and 
r-ast arinl aoiarted marhlelEurl samples all 
Abotit Innltatlon marble, Tha Coiv^H In^ii- 

iiitc. Grayiintf, Mieii. 

HTE.vDY Income from old auto oil, in- 
utrurtluns Sue, InLernsitluiiRl Agency, Cln- 

rlnnatl. 

SFeXtEED With your protluclJ!, Learn 
hu«. Formulis. l*rimeBMe*. Anatytioftl Heri'- 
RO, OataloB feci. B. ThaZly C(\, WAShinf- 

t'OJi. T>. r. . 

MANUFACTUItE Fur prubt. Subjlantlil 
inCumo Id akin j[ tudiy's liidjipesC-EellLilE pop- 
ular neceaEltlcE — all lineH—rrmn my world 
famou* guaranteail formulas. Get my free 
"eje- opening" literature. Miller. ChemUl, 
l7l>i^ T*^f]|. Tampa. Fla. 

HAXDV Men- 'Eatabllah ticuuiU rliiner 
repair service. Biff pnfltz. WrlLa XaLional 
UlstributInB Co., Hox 32. WashinBtm. B. G. 



SELL By mall. Booka, npvultles. Bar^ 
Bains: Bis iiruHts. Part Loulirti free, B. Elfoo^ 
S. PeartHkm. Chicago. 

BIG Prohti, Hill watch'ca, fuuRtain pens, 
nitur blades, loath paste, noyeltiei. etc. 
Wlmlesala cbIbIob IOo. IIbep Co., S£3 Madl- 
EQp. Chl'cagu. 

CASH Itii'OJiLg dally retliverlnB iDirrar* at 
huma. HeplAtInE AutOlIArU. Lahlaware, etc. 
Outnt fufflishecL Write ijprlbkle. Plater. 

l£7. ‘ilArlofi, Ittd. 

,vi i lt,l.'io HuriTtarle* waiUed. Kiperienca 
unncocBsary. Contrict — (IttAllt, 3e postaee. 
Nauel EmcrprlsES, 1CI3D Olive, lniiiAhAP*dkj 

Im liana. 

lUG Mohey at home platlnit Biito part*. 
Teflci'toTB. mirrors, ChanduLiers: by new incth- 
od; ciperlcnee uimceCssary. Outfits funiish'Bd. 

^mnctal Co. ,_ Avb. N, DUcatuTjIlL 

FRFE lIuDklet dcacrlhes S7 plans fnr mak- 
ing JilO-JlPt) weekly, lit honi'a or ofilcu. busi- 
ne9* of ynur own. ^Ito Co., SH Grand Rt., 

Xew York. 

.M.A1L Order buitneu 1* yctur opportunity, 
klApy began imatl. DOW earn thoutandi 
yearly, No iwriwk'nal runtMt, Boundlcis op- 
puFUmttles, Have had ovet 30 year* experl- 
cpr«; IT ill help you auocevd:. Bend £r»o for 
yalUAblu houklelE. none free. II. Breni^f. 

25? Wouth aist, Phlladclphlt. 

CH.ARTEB81 Delaware: best, cheapeai; 
free forma. Colpnlal Cbaner Cu-. Wllminc- 

ton, Del. 

ARTIFICIAL Marble EaniliTT fleoriUB, 
Instriietlon* carcrlns wood or cemenL fioorlng 
^ Inch thick, nreproof. all cgigri. low coat. 
OrhamenlAl castine. concrete plaster pipiar- 
naebe deccrAttans, larden fumiture. statii' 
afFj fieklble iiiiidd*, particulAra and itlusiiA' 
tiena free. Chris, __MAliler, EtmanL X. ¥. 

CHEMICAL Fikperl will furnlib formtilu 
and trade a«ret*. All line*. List* free. 
IV, L. Ckiinninga, Ph. D,* SS£ Oordoa 

ByracuNC, N‘. T 

STAftT Ltttle buBlneaa anywhere. £t#it- 
thlilk fprnllihec). Np ranraaslrii. Maywood, 
PM.923 Broadway. New Tort. 



FORMULAS AND TRADE EECRETB 



3.000 FOBMIJLAP, Fart*, proessaes, trade 
aeeret* In Dr. Browri'a Dcioll of Pqnnulaa — 
pagi!). Price, poaLpald 1 1.00. HgCvle 
PuljUshinn Co., 37 Rose Htrect, DepL. 20. 

Xew York. 

FOa:iIULAK— 52 lUffmnt aoldera GOc. 
Q. Pcnnlnghm, Hi, Buhlilnadal e. Minn. 

MOXEY MakHadf formutaa Hie coin. Guar- 
anteed. ('hciuifat iiuenliong answered ±'x-. 
The B-O-K Cheinkal Co., 1450 W'lwhlngtcm 

A^TC.. B ronx. Ne^ v Vork CUv- 

ABSULLTTtxl-Y Any formula deatred fl.OO 
each. K. Amelil, I)oi 61, Forked Riycr, 

■Xew Jerner. 

PRKI-^ — Fonnula llLorature. Manufarture 
prmlurtB yuliraelf. ThomBon. 7Jii3 Plngrcc, 

■t I'M I f ag o. 

ANlT'GUBainteekl rormuJu 30c: three ll.'OUl 
Order itlrrrt. T-><-G Puh.. P. Boi Ten, 

_VVi l fcln rlmrg. I'A 

B'EAL'TY PrepilcallOhi. T«l formula g $1. 
CosniEtIc Products, SOD Manhattan, l>ayton, 

Ohio- 

SlAKUFACTUniiBH' BcttIcO. Bert 023^ 
Central Slathon, St. Loula, Mlasnurl, Fur- 
nlxhf,( foruiulai auoceaaful manufacturera use. 

Parilnilurs fcee, 

M-tNCFAl-rUKERS RerrH formula?. Big 
dlacounta. Ouaranteed big money -maker*- 

Tbermo WVrhs. I'eori*. HI. 

J''RHLaT|NKNT Analylleal tervlcA- Twen- 
ly yean *ufi:essful experience. Atlabtnan 
Rcaearch Laboratory, IfiUl Enel Id Avenue, 

ClfV'glanrl, 

JlK-Al'TY Formula^ — Ten for Sl.fiU. C«m- 
ploto Ictttrurtleis*, wuree ef supply ipciudht 
CumhOrlApd Fublirhing COl, WBllina Creek, 

KonCufky. 

NLUKsT Guaranteed formula*. Citalogue 
frue. Sperlal prleea, lead*. Gib*on, CheiP- 
isi. B P Jl 'fi S N. Raf i n e._ Chtcapo. 

A'N'YnP^urmuii ~ or montor baelt. Oke 
j*a]ioratories. Tamiia, Fiotida. 

3i](i'MON‘EY Making fomulas 2je' 
BfriptlTO eircultrs fcrc, Harley T'Mvler 

liyratur. Tnd. 

TWF/NTY r*atefl money -iniikinji formula*, 
Sfh) hringa all! IdtertLBtiunal Agency Cln- 

_clnmtl_i, 

QUdXRAXTBEB Furmulu. beat iclmc? can 
produce for making popular, blggeat -selling 
apeclaltle* alj linea. Don't hoy fitrmulai 
till you\e rafelved valuahlu ey^-OPCping lit- 
erature, Miller. Chemist, TQfl-F Jetton. 
Tantpa. Fl*. 

FOIt¥fUI,A4, Plaha, Idcaa. LltuntUK 
free. Relfurt. 1512 N. .Keeler, CMcago. _ 
SUCCEED With pour prodort. Jrf*rn hw 
FonnuJaa. ProcesBea.. ApAlytictl Seryiru. 
Catalog free. It. Thaxly 'Cu, iVAahEngbhhi. 
D. C. 
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POPULAR MECHANICS ADVERTISING SECTION 



TESTED JFarmutiS— iruariiJKfd t 

CrLiil^a tm. Qrindt«t<] Labarslori, Ea- 

war^linLlLc. Itl. 

FuRMULAS, A]L ptlAtla. auur4inlr«(l C>t- 
■lOE IrFE. K^cWcfhr ?X. Fiihridct. 111. 



CHEMISTRY 



HA M3 BOOK For ch^rald^ eipfrimtilltr* 
< revised IlluatretcH. ExpBrlmcPt 

hmHlft Ijc. ratulouve IOg. Rradlni; ijuKn* 
I me Cm., Hbh flljiK Fet^rta. 

CULtMmTllU Expertiififnta^ 

tlttPViilbcKfli. xescartllL EJ^tiiple ISe^ BrtMJllKj. 

Blit Kenrv. TprU. 

KNJOY TTirLl *r and [naHktin. 

Irfad In Kl'tnw- Elend 2-5C fot b«lt with 130 
fast-lnatlnjl cheLaEcal rl|ttrrLia<nt», CJiciiili'ala 
at ioir Plifeg, Safe-Cheinn ITlvcn. CdcitI. 

FREE I "sclencEf rafi " piaiiAElrifi apJ mher 
valmbte ulrntHle lEteralure. ^nd alamp tar 
mp^ arid dcLatlB^ ^'S«ie[UiHri.tt/' P-S04V 

Iierparti. nhlviap. 

KEH' i'lA'lcei cl^CiEiical QuUlt LntlUdlnS 
dtecuEcaljj teat luLtf. tuppart and. DlalT-ai'in., 
Eiperlmenta free. A(3c, KcjjapIiK lUl! WcBt 

Hth Strwt^ yew VdTtl. 

CHEMICAL!^. I.al.i(iratary Klaaanar« ntld 
apparalUf. Unlaloa CP- EloEQcleil Sdpkf^' 
Cd.. IIT'J Mt. lltMJe -Av(., HoehedtLT, V, 



AGENTS WANTED 



DEAVTIFUL Fail window Aten letter*, 
Pennf Gat;li. piiputar alu:^. EaaiJV apidli'd- 
Saruplo^. p>inplele worhlnir e^iulpinrnt tree. 
Alia* Wlan tVork^ 79H HaItteU, GMeigo. 

HELL OiatiR table «lrn» la aLoreii. \^ti 
llnea, 2A0 leUers irul Hffurt}, Cosl 3(Jc evU 
fur Free partleuleTe, Nallonal Sian 

tfysLPip. SL Lob la. Me. 

iOo^’PHUFlX In lHe "fuypTerr eltar ll«ht- 
tr. Ns flint or frk'llon. Wlijt makes It 
ilcilt } No wind ran blo^ It dUt. Jletaili 
2,1C. SeiULite and jalea plan ttlc. New Mirth., 
od Ctiiiipany< Desk FM-2S» New ^lelhod 
Itbift-, lii-aiLrord, Ph. 

IfTltANGE Iron Inf eortL Fteieota icoreh.^ 
|na, 3aifi elmUJrit^. AUbllthei hlnks. 
anarll- Apprened Oood Ijousekeeplpg. 
For telephones alao. llfont. Hajnplei 

furnlaheA Nererlanot, DepL 10-A. Ra- 

vrn^rt'oo'l. Chkagn, 

mtUEll-S, llepfut onlfTt. getKl incDoie as- 
Ruiod worker*, [iaminsim. De* Law- 

renre, ^Ibsj. . 

NO L'Diitpotltlonl ^?*tl hemLv. Ijutljet ahopaj 
■ aenti. Free ofTer. llenkle Co,i Le:t- 

Iniitoii. Ave_i;i uflL_N ew Tollt. 

1!E Indoi^ndent. Own ^‘OJr huflinesa; ei* 
perlenro ifnnrt^KSJtlfV, Bellliiif (lP,tl01t aj'fi- 
dentel death, (;>n eeeldent: ssri fili^k Meekly 
honentj! — lio.fld yearly. Other tinAonia pro- 
pnrtLanate. Ouarinteed steady renewal In- 
coiae. |2 '0,M(J depuEUed iPiiOraucfl depai-t- 
menC, TTnlversal Fuliey, Td^'A Lefrvttrt 

Dtdg. , Newarh, 3. 

MECHAMCt;— Make ei.Oh ad hour «t- 
Bembllna Tldyi^hop llenrh CahiArtH it home. 
Plans: S!jc. Free lUcraLurtL Peat Co., 

iJepl. C. Iilverpaol, N. Y, 

Pit 0 FIT Hvii'inl; new ■■uiMn-i" 
kJtrhen utenilE Itetilta 2^, Cnata ynd 
tl.tKI A Hlpieen, ftuiitple lOe., New Method 

Co., -aa. Rradfuni. Fa, 

IriiSTIItlill'TORd : Uepredent a nnaEiuTae- 

luier. flell LHtn-.--9e]f-scalli]g binda£? (hnt 
breathes. Creat dentcmstralor, Low^'aL prim. 
404% profit. Good repealer. Eiduahe ter- 
ritory. Neway, 3S13-HT Tlirri.^nn, ChlfBao.. 

JO'OO llOlillLv. A mi aid}: Karnu reSlp- 
Ishea autos JJke neiw wlLtiout ruhliloB, tkUlEh- 
Ine, eriiLna nr palotLna. Wipes on n|lb 
rLalh, Lai^la R to 13 oilhiIIih. Free sample. 
Karou, Dept. rt-H>S,_ Citwln n atl, Ohio. 

NEW' Chanfealile slan aella to plorri tor 
7 tie. You make 200% profit. PBrtlculB.r» 
Tfe^. N'ltlonal SlRti Byateid. SL L OuEb 
MONEY" In hcsjaetioltl Items, Yel-A-Tei, 
peifw.'t hiind temp, Chlar-A-T.ei. Ideal laun- 
dry Idearhn Make and «ell Ihem, Manurjifi.- 
taring irkatrueLlori and buslneas plan frefl-. 
Kaw materlulr, contiineri, laheLs, at whole- 
sale. Liberal isaiDpleSn procHult Ion, f'n 
centB. Chesupplatei Company, Bloomdeld, 
New TcrFey. 

INITIALIN'O Autornnhlles blirresL maney 
tUaker InJay. Nciv type renulrinf na vainhh 
to a[ip1>'. tVrlto Ter aamples. InlernallDnal 
Y(onoj:rnFil & TrahEror Co., Bai OlJCil, PhlLa- 

drliihla. Pa. 

BEGLX.tR inrome; haute. aFfire. no rm- 
TBB^Ing. Mr.lrthur f?o.| 1>cflk !S, Bot|.e, ^fwtL, 

CHRiSTM.ia Cfl-fd Bile»i]seu[ile. AbBoiulely 
flneit assort iiierLt. Let Ms iinne, Ruiti postal. 
Robin jon Greetitigjt, Cllnlmt, 

WP.DP WfiT-niLV. Bell a Elflsaef Callfor- 
Plt Oraniiu jelty, iYc. IOtl-% profit, eUss 
* alitple 2~c. Cutter-Clarke. IIjIuM RiiLkelen. 
Los AnaeleE, Calif. 



LOCAL Ajedt* wanted la. wpaf and dem- 
onatrale free *Mtt^ to frkTids.. No eanvaisinf. 

(13 tn a day rai$y. EXpirrlirrieiL' uu- 

heorisary, ValaahLa deiaoriElratlnf agulp- 

merit, ki'tuat sainpLes freo. It. J. Grit'cs, 
j*ri^<. . liiMl IlArrlson, _T>fQ[.. K-B17. dilrayp. 

HALEii Kit free. tVrlte fur out free uJitfi 
and eaLuloE of houaehotd deala, cnsJiiatleB, 
eslfarlB, etr. Make blc money EellJni your 
friends iml nelchhorf. Clydo CoULns Chem- 
ka.| To.. Dent. I*^f -ff■_^^o^nnhlM. Tr-nn. 

lUUM llEtlT Heller*, blades hundred, 
neo^Ha books 2 jc dpccn. Free wholeauk l at- 
■ Loiruf. Paty Company, 5P KlaiOn, l^omt^r- 

1-1 lie, Ytt^B, 

lua^i PROFIT. Setl beautiful new 11134 
all-fuldef Chtlllmai raid tl nssortmonl. 
Also gif I wnphilie, ereirdiy. blrthnlar tmie!, 
Painples on miptoval. Bchwer Co., Uept. 

4iaYf. YVeAtfleld. Masj. 

ACENTH Wanted. Men and weiuen can 
mnko good prylRa *rlllni: paw iUmettVf ortl''? 

jnf^'alty. Pteasaht wofit with ipNndh] peu- 

Hlhinclet. TOtR Co., &t. Paul, Minn. 

REaCTIFUL Iruiwrled orienlal slippers. 
Big Belters, Bend for lainpLe pair and 
l^repnsltlon. Aitieriean Bprolally Ccunpajiyj 
4:t4 South Rromlway, Los AnFclefi, Calif. 

BLUE Fire Bi'Uei^!trEl tliua Ln America— 
laurhi galora^unuEually quirk profit f. Be 
first iri tfirltory. Free clmilRr. Write New 
No^’elty, 1dl Rroobllna Arenue* Bn$lpn, 

Ylas^^al'hllSPtt.^. 

.KlEN'fK — New discovery needai:l ip (verr 
home, Belli on ileht, proftt. Bnutple 

2^r Tiot ret. Oxford, N. V. 

CllRI hTM_\ H CsriL^ — 11 1 card assartjnent 
sella fiat al DOel Hend ^Oc for sample box, 
or pirlkulara free. New England Art, 

.Ngrtli Ablngiton._jfl,. Ma^a. 

f2.ht> IIUL'KLY' Willi amazing InvEnllon. 
Old ahnes made like nutr In five minutes, dc 
a pain not a polish or dye. Fieo sample. 
f(a\-,ln-T"ppcr, Dept. 11-221. Clnfilmaatl. O, 
t2.04 HOURLY With new, icLentltle erenm 
that mandR all cloth easily, nnkkly. Invisi- 
bly. ivitliout needle and thread. Htenda lauu- 
derinc. Fres Eainple. Hew-No-Mora CO-, 
Dept. B-fj:!. CLnrliinflll. O. 

MjYK E~Yo^r owrt produclj. Einiiloy a sent s 
yourseir. Toilet article*, soap, eilrarta. Wo 
furnish everything. Y'aluaklo book frve<. 
Nailunal Bclrnline Laboralariea, IOjOW 
UroRil. Ilirhruonrt. V* . 

INST.Y LIj— H e] I— lUling‘9 4~plece piston 
riiiEi. itcstore power. Bave oil without rt- 
horlna. Hslina t'o.. BocheMer. Minn 
YVutXD fl-5Q An hour Mtlafy youJThien 
send pue your name liumrdlikly'. I'll five 
you a Wonderful otpportuoLiy lo make llB.im 
Of bhorO a diijr lli liOiiie-Oneratcd liuBlncES. 
PaTih'iHars fre^. Albert Mini, Mon- 

tiibtilh, flhclhhatl. (1. 

OC'fsT.ANDLMG E*kv leKltu; produrt*. 
No contnetltlon, Seuiplo PDc. Mini Cu., 

HabctdBi. Ylkh. 

Jtlu .Yiwiey. Kell BUfOlder Christmas $l 
BiEOriiikMt, 1I3Q'^ pmUt. Every lio;ly I my*. 
,\lso gift wrippInfE. etp'blng. e^uwyday, hu-^ 
nmniLI*, rellgloua hoxc*. Kxlri bonuses. 
Ftee EBinplO olTer. Wallace Dfown. Fifth 

.Itc,, f>ept. 3lh. New Vorfc. 

Nty Cumpetlllon, big piatlts, sure repaata, 
Eieluslve new l.'1>0-hour Euarnnt«ed eJL<'trLe 
bulb, OlH]n territories. Haonier, Unldd 

Sg,, New Y'ork. ^ 

PROFITS On new go<idB, Make, sell them. 
Guaranteed formulas. Hpeolal prices, Issila. 
('alalD^uo free. Olbsan, Chemist, B D 4JU3 

N. R a cine. Chleafo. 

NEW Transparent day and night Elf ns, 
cost 4e. retails 23c. Bsutplo free. 
Clean up I Lnwy, S West Broadway, Ni^w 

Y'oftr. 

M. I It HI ED ,^ian with tpare time tg dli- 
trthule free lamples coffee, flavnrluE. food 
piodurt* and make cuslcmaeri. MuHt devola 
at leatL twu hours daily and he aatlsfled 
with up fa $3 In iin Itour. Periuanent. Blair, 
Dept. DFS 11^, Lynchburg, Y'a, 

MA K L HatzElng flai* name plste^; Hun- 
fiector Df.v'lite silrni. Write. Rapid Service, 
ivdwBrrtsvtlle. Ill, 

BIG Money selling to trade! Unbreakable 
socket Tvrrnehea, valve frlitdlng machines, 
drill presses. Eta in p reply. Ua ward's, 2417 
N. .isMand ,Vve.. GlMcago, 

^■ClAlTlil';sLlNE Clamps/' dozen 7U. 

•Q K Line fiOCK Comp any. Tol r do, 0, 

flEUji Yltde lo measure nlncoatj. Oulfll 
free. Goodrflar luinwear. Wen nanJ. 
Nqy Y ork. 

K.i.nN ItonOy at homo. Easy dlxnlflrf 
PTOPOGUlbh, No Cii1Vaa*ln|!. Hetzcl, 
CiMnlvii, It^rlToril, ronn. 

SELL luk^up In school, home and office. 
FI! la fountain pen without soiling pen or 
using ili.le lever, othei' valuable features, 
Sample and selling plan ccuts. Unlreryal 
&P 1 .K' laity Go.. Mokwenaea. Wls^ 



M,XHE More money Etlling Shirts, tits, 
Undor.vcar, drFSSLi, lioilCry, ralneoats. sweat- 
ers. cuvrralls, pa nil, UnlTorma. Outfit ftvvl 
Nluiroi.l Company. l3cpBfrtmen.t 6, 

Linnpln Avenue. Chicago. 

ftEIJ*'- THREADING Neeille packages, 
ftampk 1Uc„ W]ig Geleshy. Yarnlalla, 111. _ 

M,lKE .Moitey Belling auf Indian r«jiieH.lieB, 
rv[u^at write tor free iiookicL 

Chi’H’lSw 3 ted I vine fa., {leuLveylllri. Mjfh. 

NEW 130.04 Y"aluo radio glfen in ''free 
deal." Earn tip to iveekty. New 

Bales plan. Alao auto radloE. Merltone Mfg, 
Co., 3337 North Hamlltort, Chicasn. 

loom BAltO.YlNR— Drygoodi. nuliobs, tol- 
letrlet, rubber gxHds. Ayenls uniierjelt 
jlores. Free eatalDg^ Jobbers, 2-3(14 H, 
Gi-awford, Chicago., 

aTEBLIN'O Photo rinf. Blf profit i. Photo 
medal! lent and jewel ry novel tier, fiend for 
Dur latest catalofuc. >Iedalllon Novelty Co., 
live., itflg Howery. York, N. Y. 

FREE LitemturO dvEcrlljInS many tuotiey 
making plana. Bulfort,. 4012 N. Keeler, Chl- 

CflgD. 

ilAKE Motley. CoUcft keep li. Two 
quielL scllltig dulEnr per ni4nlh "hant times" 
life pallclra. YVrlle the Fidelity Mutual Ben- 
cHt Asspclatton, Roi'kford, III, 

SUCCKUD YVilh yout prtMlOfli, Learn 
hew. Fonnulat. Proces*«. .Analytlrii *en-- 
lee. Catalog fieOv B. Thaxly Co., YVaahtnf- 
ton, D. C. 

E VEBYWirERtl, Eliicticnec uhneveEMirj', 
T#arxe Ihrorite. .^larket Jk Fiimnainl Ad'iUer,, 
Vallsy City, N. Dak. 

CASH Incmno dally rvEllverlna nilrroTE tt 
hoane. RepEilinf luloparts, taldeware. rto., 
□utCIt furnished. YVrltU Bprinkle, PlatEi, 
123. Marion, Ind. 

<3FER,vfE Homo mall otiler hUElne*?. 
Belling uur product i. Ki try thing furnBIred. 
Wuiicrlor l^nci'InlUe*. ^[wlri-unrid. III. 

.AG ENTS I ^luash go prlees I fiantos coffee 
ISe lb, 1-oz. vanilla (1.44 tke tpcilc 

lie. £Qc size atiampuD 140 stick* chew- 

ing gum 12c. Cbrlstmes cards, 21 in bai, 
14c. 130 nther bargains. Experlenee unnse- 
essary. Write Carnation Co^, POr SL Laulg, 
AUJU-^urj - 

M.fKE Froduetf youoeir To*kU fiwunuiafn 
Catslui fret. Grlhskad Labuiatory, Ld- 

T^jnl^TlUr. III. 

AGENT!^ — EnfftTed name plates, mimhtt 

K lates. Ilgjis, cle.. easily aotdi. pruJlti large, 

itrtw, Wjnthtop. Msaa, 

PORTRAIT Agents througltouL the p>uld, 
gat my Eree vatalog, portraits, frames. Low 
eit prJrea. P 101010 Friedman, Dept. 9, 
323 rornelLa, jChkagrv. III. ^ 

BIG Money applying fbld inltltla. en an- 
tameijltes. Easiest thing today. No ciueri- 
auc« heeded. FreO a ample*. “BalcD," 1431 
tVgsMnEton. RuMon. Mata, 

>fAN In earti town in dIoIc anfo parts, 
reflector*, balhrnuiu fixtures, reflnlih beds, 
mtrron, ebandeUert: by new pietboil. No 
capita] or otPfrlento r«gulred. ^Itnpta plan 
of manufarturlng at lioine starts you In big 
muney-maklnp bilelnees . Outdt tUrfibhed. 
Free particulars and proofs. Gun Metal 
Ca.. Ave. II. Deratur. Hi. 

]tJG Yfoney snd fait sale*. Every owner 
buy* gold ini Halt fur h|s auLp, You ebarga 
(1,30; make (1.-13. Ten orderi daily easy. 
iY'fits for panlcutari and free aaiuple. Amer- 
ican ^lonogram Company, Dept. 4fl, East 
pr-snae, N. J. ^ 

AGENTH— Opportunity In make nmney; 
bonk Dontalnlnii dT aurmaful busineaa pliua ; 
home nr unire; oend for free Introductory 
iHHklet. Elite Cu.^ 21J Grand i3t.> New 

York. 

AGENTS: (^tamping names on pocket-key 
protBotori. Sample clieck with your name, 
address, l^tamntng out fit a. Eiubletu 

rhe>cti. Check- fdlis, name plates. Hart ^Ifr. 
Co.. H4J T kffraw . Itnmklyn. N. Y, 

A^I-^2fNG Cleaner, Cleans everything. 
Sample free, ikiiovot. &iMJ"P Trvlng Park. 

Ciilrajift. 

A BU PINES S Of your mvn making Spark- 
ling glu.;jt name plales, nuiiilitTS. ehedcer- 
bnards, itiedallioni, bIepe. Booklet and Eain- 
p]e titalLed free. E. Palmer, 312, tViKfler, 
Oh in. 

FBOFITART.E llemo business. Legtll-- 
mate. No can^asBlng. Afsywood Publishers, 

I '-423 Btoji dw ay. Nc jv_ Jj jwli 

QKNUINfc Gold letter! for slure wlndowa. 
Easily Hppllej. Free iaroplei. Liberal Dffer 
to general agents. MelaJim Letter Cu., 
a:t3-ll Niirth Clark, ChlcaFO. 

flKLLS Like hot cakfl*. Q]g profit*. Ntw 
laundry SDapRakes. Perrumvs oluthc* last- 
ingly when washing. Trrritorr given. Hjp- 
iOt LaburatorlrE, Lynlirook, N. Y. 
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HIGH^GRAD£ SALESMEN WANTED 



JiEX WiinlL’tl l)y wurJ J-H idt liiJuAtiy — 
ietEfr only ■He, ciinrriccifCp 

rpfcTflHT!L It^iTu.itry itnili rfllftbJItU itiBjQ 
lEUulin.rtLthi'ni.. Jl^ri seliitti'-Ll ^liJl Ix^wikk ^-u- 
(JlcrUecI I[li^vlp3Kll dt-ftler fln our t-jpilal artJ 
iBuifhl Id i a [irohlal)!? 

in DVLT ^urtd AILlt llQtUO IlKOd PlU e!$. 

ivJtl-L Buln prtf<!rrCi;l to liUradui'o prodmcti 
and liiivf] si.fftiUJj, W'rllt iruintdtaU'ly. 
KiwIoLfh L'ol, Llept. J’N'l'PM- Write bnnch 
neartsL vuu. Ercciuhrt, IGm .\lfoiptiii< Tctin.. 
RIciiEiiOitLl. Tfl., L’lkt^UT. I'a„ Aibam. N. Y.. 
Unnnt-^rdklUi ^Elnn., i>otik^«r, Colo.. OulKiaod, 
MniiUt'ftl t'T Wlnnippji, L'ji-miH. 

liH'Qine In li uionlJitE iod- 

otul, still 0 fri)4 tod-; Isivu (.tcbCO liiimrn^e 
deiujifiil fur slnutlllSeJ rfcpriJ sjsttm oTrry 
buaincdEiMiiii Lou^l liuve to lirotiN't hlotTi'lf 
ai^alniit ClniM Dtu1 ponBlMna. .'\EEtl!en» UiCta 

must ^uy ajtain niyir. Our Iflrn JHalllnt! ^ to 
deity DUL' ellitlelty iLLiT'ruvyi.1, 
l^lLerty Tq. 1 neroriL t^.S-O csEti pieUt e^ary 

j!Lle. Ut'peekt fOlliitnUsLod^ u LtlsoiLL ralJbacVa. 

irmi? TllS soisson rum. 

t’heli'c UTtiliirirs ifulriii ffl>t. L’fliiltuonweellll 
IVilili^rhiuj; Ceiitpaiiiy, utt!! ljuv. Ohi- 

cagfh 

M-MvK lil? tliutld}' stfadty. HLi^di 
ftiTeniJIjt. aliAnreiils, panti. EhirlF, BuimaiiT 
suIEr. Advorti^inir QEi bark. Fiat arlLrra. 
Froo OUtitt, gttiine ^ir^. Co.. SOl Wrat 

J:Li-k<iOn. Ilypi, N->i. Cillriiijrt, 

JJIKl'ltlllL'TOIl^t Ilepreaent orlclnel 
pvinuriicturer. Jiantei iioct^rn tteii-SeaHnit 
llutidaffi:. (JuiLlly liKt^liaodj^o. Low rat 

nrlcea. ProUtg onDnnoUd. ] I rmonEE ration 

acillit eiRlly. PoHltlvr nMicairr. BraiiEiruL 
nllipliyt IVi-htory a?ai]able. Bantei. 4J3-D 
jamitti l>parlmr]L nilruito, 

AL'TO Afcfljsory iileinuin^ trofurlEUi lino 
rastr^t stllrra. I'rb'ca drulHir? wetit to Itay. 
It Ik rGiiintlaF.lon daUr. EXLluiikve tfrrUoriV 

\atleiifll. ]&.Et]-nA VV t'ntivu-rt ti . Chkit ffOj, 

I'H^tn'tiody huja biialnesi 
FtaE luhr rj‘. Jtfsiii. Hljihe^t noallty. 

l.U^est prlrtt, cnt4- Clulckeat dollveiy^ 

lljf cOkVUAlE^lon [liilly. Ripcrli'nre unnN't-a.-. 
aary. \eiv nay self stilt In* amftt tyre, wii- 
Ifrtit. 3];ta Qlidyr. 

S^KNO file for fumplrs end (qipur- 

tnrilty ti^r kveet jab. Juat rhun sonai- 
ilnpul I'Uiii-aibtyenl hciatery la frlenbls. Dljinl- 
ttcd, pleiisant, rity work. KvcryEhlniE biiii' 
E>]Ud. lE^lti^rkwLlL IIo:bleryi OuLtlL.^ 137 1 0, 
j^iol ttPlt>tLI!l ■ CltilO. 

100 Moofy In tlift patrhes. Sell new 
Buln tiro bulMl lu ttr^lre Bl at lima, tarairea, 
pir. Tl(ceT-tJrtp peii’lie^ euai-iintrtn) 10, OHO 
EiiitcB. S7^1 w-i;f}i|y tS)T BaleatiU'O df ili^trlb'' 
utara. rrolorLod tefrhory. Write KiTohomy 
Kubher To.. 7lil IiMrltlm.}-i]l , OiyEian, IHHrt, 

flTttA\&R riiomkat sponKG rleanr cara 
like niMle. Banlahca auto^wBEhlnR drudfery, 
Sella on alflll. nrotlt. OuttU frve. 

ItriHtre MfF, , Ph>x 14 t0. Akron, Oh[n, 

TaIIjORINCj ScnaallonE Lilcat line rnon'i 
3 jilfr'# ulLllEy sulla, Yoyr prifo 

roiiituissiiini SS.Do on erery orJ^r. Honu*. 
Suit rumlebed. Fre-O tJUlTlt. Mpfiiec Gar' 
ntptit ro., imri ImiUcu. OhiranpL 

S5 EI'OT Cisb on rtery (H suit: I Cooiieol 
with 1 winner. E^arn uu to (IilII)'. New 
plan of oruldrElon. al ru>t. Kvpr^aite a proa- 
Liort. Free outlEt iMplaliiJ fully. Fruvldrni 
All! Sot lety. nept. '>2'^ Wmith BendL Tnd. 

JfAX — Hsmlk teiiular stnit'e ruble. Flae* 
nationally ad^erllmJd Ijr-irjf! <u|inti-r rard 
■ndie. Sev aHinlrin deal. lull lets ](1C. 

Ml luoro fust aytk'iB. liHlTt ineNt. >'t> In- 
veatinent. Catalue free. it'orUt'a I'roducla 

Fn,. IhHd lOSIfl. Spjim ^T. Ind. 

WuNltFltFl’Li Oii])onun1lr. iiO.uti a day 
ran bo carnriL Nil exintrlenro neee*pjiry. 
Y'au oiin aEart at oner. SbiwvjnK ttie biEe^^t 

litln* out. Self rrolertlon and tieinb [brot^'c- 
tlon at eobit. 1 tu SSO. Nut injurBEive 

but provldea benetlE^ up to SlOuti.OO natural 
or aef'lLLent^L deatb. jyil.E.iu ]ier week If Firk 
or Injured. Address National Aid Soclrty, 
Hen t. ]!. ^MrtWKlIfld. III. 

MJIOF Jlamifeetuter want^ mien. Iflj; pay 
every Clay. GuaTmileed f| utility, titiw' (llreil 
prlees. No nperEenrO ticeeanary. Snlea oul‘ 
tit aent free.. tVrUo CitnKulSilflted Shut Sys- 
Ifni. Ilppi. {\1. rhippewa Frtllj., Wls. 

SALl'^S Ituoks. and inbels. ^ell siileii 
booka In smill uuanlLtlea at aitrar-tlva prlivi., 
also "AtlEiurTHDSo’' poeket latteL that Bells at 
erery atop; eaod eammlsBlona. Teehnoc raft. 
"jl; K I n ir.iton_, . llu.dun. 

GO Into whule-Ba]« busliLCxa Without tnvesL- 
ruent. Call on a tores with blKsest line Relf' 
selling counter dlApfajs; Aspirin, raznr 
bistlesi. lundkprflileT*, hreaibkH. tioujehold 
cement, jD UlGrrent It fills. I'b tu IJ.j^ 
profit for you. Exiirrlenre unn.n'es'.ary. 
Write far eatalos anil plan‘d. Froropux, 
Dept. 3d-nD. 19dt> 3, Trcd'. t.'hlca£o. 



I $ell and Instatl roplacomonl 
shork aliiorlier^. f.-urii»! ptuELtH. IViitc L'en. 

trai flariLKC. l^urtliirul. .VliiLne. 

P.\LKS DetuohatralOTS, l'-Kan-IM;ile wltli 

S ure £i]ver+ 1 oZu poiliill ;ilh'. OS. 31. 
Uj.tlfe. Uhl Walnut, ]*li ILadclu bla. 

)lJl.!lNI> grab^buij liesii. IrOins big 

cvcTTwtierc— blit pruMU — swift ^ales — fast re- 
peats. No restrict lout. All deulcrs buy. 
Aftl K&S, j:t73 Tt liven swuntl. riilrviiift. 

FILKE LlteraLuro deserlhos money maklps 
plans. _Ladn!ir A>irner, ,lelTer^titl ClE|i.'. -Mo. 

SKfJj SmaEl du pt lra( 1 0 ft dev lee, Pertnltj 
one to make llirlr uw^n lUblier 3 l uiiips. minus 
lltB rubber. Liberal eouiiulH'loiis. Ki ready 
IlUpllstainp, ns tVp.^t ji>th. New V iir k. 

BALESJIENt Sell uolKli'ul eundlilstw 
tire .>lgn.i. bumper slim>. Eijt eojiil4liS.flOil. 
tVlitpldo t'o., SuKlnaw. Mlrh, 

ilEN Watiti-sL :<ell Sblftl. No emerletua 
neecB^ary^ Free suiupleB. Cmi iml ! |iui In 
adraivce. Free ties w4th shirt a. CsrriiU 
Mill!. jIfS Flatbuiih Are., Ilepl. E., Kruok- 
lyn, N. Y. 

GBEASE Uun faleaiurn — EsrLubliO IrnlilB' 
trial terrltarlcj now o[Fcn. Coinriih-sLon 
Fill-lory be Ip. IlLMuannlratJun kit turn I died 
mnrlpeeR pros pert a. ileppsll rcf|ulred. 

SSS E'orporatlun, 13!l llblden !^t., ^Tlmi£' 
B pull 5, Mijui. 

FENNY Earh, papular ilies, Nun- 1 anil.-! h- 
ablu wludaw ^Ijui Utters, Enoemaus proHts. 
Free ifrorlUhk otpHliiJient, rataidei. Ilti-ord 
breakin* utf^P. AUas ISlgil Wotkt, 79^1 llal' 
Filed. CbleaKO. 

^luie itiohey sell In* siilrta, ties, 
undenri’iLr. ilreBses. bLisICty. raliteaats, Fwe»t‘ 
ers. eovecall.i, paiila, unlfpims. t>ut£l free! 
N'lmriJiL CoiiLiiBciy, iJeparuaenl lS3. 4.9^2^S£l 

Llhebltl Avenue, CUleago, 

SOMETHING KeW In lire eilln*ul.i|]ers. 
Tied Catnet autamatlcB, Proved In west llvo 
years. EyHusIve tcvrltfiry. l/itw price opens 
IFOchet Ihooks^. Write Hen] Comet. 4a I Cojuat 
NulldluK. Llttloten. Coio. 

BALESifEN: Aih|lkaiiUei;E wUll Cirajjegj 

HlllnjT Etatloiis. to IiutkIIl^ lOeal busIn^'.B. 
Write tnlgra, 20311 N. tldrd a\„ Milwaukee, 
WlseonaliL 



SELL Ejc To .'nc- stunt cUders and real 
flying airplanes. Mllliuns aold yearly. Bajti- 
ijiir free. Wcilern Aircraft. l^tiS Soulh 
Norton, Lm Aneeie*, 

GIVE PrallU— Up to 5170 weekly. SoUO.OflO 
purinhliparil lino announces new nn Invast- 
nif-nt plan. Season staiLlnj;, KiliiS. iLlilS 
itovenKWHia^, CJiii'Uira. 

P.iLESJIEN — Sell collci'llan Evstenia. 
499^ oommUBlon. SayCrs Systeuia, 2!l9i-J23 
Sliefflcl i l^CtllCiCQ. 

SnCK-GN Wln.Uw alKn J&tterB. 599 

E ront. Free aamplej, MeUlNe Co,, 4SS-.A 

;, tjiark. CiiieaKP. 



NEiv Speclilty— >"^11* every tioilneji md 
prof eas Iona] iubp. Four Ei:& lalvi dally pay 
weekly. Foyer el care il S4S:3lf 111 Ifirce 
rnarithK. Write, F. E. ArntfltrOPg, I'resl' 
dent. iJept. P.yf. ^laljlle. Ala. 

SELL Stores -or Iwniea — J^rLssara aliarpan- 
era, caa Ushtera, ttt*a biade^. asnlrfo^ 
breath jfujn, rhewln* laxalfi'e. iclhealve tupe. 
pollRh. handkerehtefs, pbliihinit clutbs. sliOfl 
laeea, ruacry others. .AitfaclIrtF displays. 
(lalaLoir frtx. SUpvrba COr, tS-303, Baltl' 
EDoro, MiL 



HELP WANTED 



TrliOtV Muahroiim:. Wp plinw hnwr. 1‘:iB 
cellar, shall, cEe. Plant rmw. Oveiriiirtit 
crons, Splendid Income. Data free. InUT- 
State, NC-7;1-’" Cottaic Gmrc, Chlr***. 

BIG Aluney *rtm'ln* mushiwma. Cellar, 
Idle ploeea. SupfdLCa furnl^lieit, Fter luiftk. 
^lushL-oom. GruWrvrii ASiOeiatlm). N- 

Clark, Chirago. 

5TOF iVorrylnc shout money — |‘U Atari 
vou vrILh reprUlar weekly route .vu|ijj]yjnK ta- 
tuoui. "Kanot" prOdUi-li tfl aleady ivuisiiiiiers, 
Uaute^ PBj up to T:(19 n week. EamlniA atirL 
liii mediately. Write AHioK Ml II a, Boiile 
^fsr., ^^>l^9 ^f^>mMHltl1. rinclnnatl, 0. 

E.VllN tu'.tH) Dsity raluln* ruu^braurns In 
cellar, Rhcd, attic, W‘c buy ciCijHi. Gtiiiran- 
teed materiala fumltlicil. DdorIcaS molhodr 
Book free. United, Linculn AiC- 

nue. CbiraKO. 

AGENTfir— corn and esllou^ remDrer 
will ihulld you a alH'arli- repeHl buslrirs*. SenLi 
Lmlay fat pcH'l:cl'5i7.c rrliE nut lit. The Mu.’_a 
FoiupanVj 41 KearLo Hid*., Bothesler, N. T. 

tl09 I'Ell Ton amt ISJI fo.r certain comraon 
icfi.’.rU. nmH aikd liarkF. I'^aTtlfularij; I lie. 
r. Jlfrrltt, i;o3 NklmHun, Sy l.uuU, 



EDUCATIONAL AND INSTRUCTION 



(lET The pa^ltlon or job you want with- 
out payiUcjlt of ''iwrlce fean." Learn deft- 
iiLlety Imvv you Can aell yuUr pcrauhal setrv- 
Jee^p Neml liMiLiadlatL'Iy for free llEeraturo 
rekardihi! uur new. modern. offiNitive fiystem 
entJoTiied hy liurulrnii. StiltUp apprqciatciL 
1^1 itn, thu ,421. jiejit. .P>[lb- f^titaimali, txa. 

WllJlK Fur "Liiclo Sam." JlOli.bU -$173,119 
month. Full csaai Inal Iona expected. List 
lioaUJoni free. Franklbi Institute. Dept. H3. 
Ib.B'bejtcr. N, Y, 

Ij-yTEHT lJfc^t(Hi]|iiei]li in utilhjuu tie" eas- 
ily kiimerl. Fredurlfk A. SmltLi. 24 Ut 
Suiniieiy I'-rmn., t^nii-aaft. 

BEUD-MF An Invest IxaLat. Free [nitHe-U' 
lars, Writt Intenmtlmml Swret Benkt In- 
atUutl^, J ^M'19-t, l IulHiktn. J, 

GET U. S. ifoi-ernJ«ccit^oli — Slnrl~( Th^ 
$17 j iiionlh. ^len-wamcn. Bite 1 9.-33. Are 
you ellKltile for ellK^billty lostf tlet Out 
free [Luo^tionniLre — rind out. Nu oIvLIi^iilIIop 
whale ver. InslruLtlDti Bureau, |9L, SL Louis, 
Mtjinimrl. 

I..E.'l UN Movie r^'urdlnjt. prajeetion. cam- 
era. Tlia grosteit profe-^iuna aiuUalde tuiLiiy. 
Dppurtunll loi oycirywrheEO for traineil taen. 
Bill luoiiey. riea^Snl work. Mulbm Pli-ture 
Eju'lncfrJn* [nstltuie, Jlept. A. ■SdUj UuHy' 
wehmI lUiuU.'yaril, JIuUywtHHl, Calif. 

BUOlvmxFlN'G TlUfbt by DDalL For In- 
farmatLim wrlip Hartley. 13li Malqjie Ave., 
TleUrvlUe. N J, 

IJCIilE "Stuily <-flurse4~leaJ|'nj: "to decrees: 
WrlUmt; arts am] sv-lrpces: edurfttlon; psy- 
eii&logv: ch^mlstTyi law: tlieolokjr; imnie 
huiflit'ij; enClPeorlnk ; hUalntBa; akflrultuvr. 
Many othorq, AleKinlcy-BDUserelt Unlvoi- 
alty, Chicago. 

Bl'lCiLME A” landscape ai^hUrct. Easy la 
leaj-rt by uiall. r.Yi^nimrfu] iBiiMartOrilt)' for 
niuncy'itiakiNk. Earn it-h-llo you learn. Write 
fur frOf^ up[>4rt unity ijuuklet and details. 
.-ViEM'rlcan ]>nnr|.4i-ape J4ehoul, £93 Plyiuoulh 
Hlilii.. Pea Mulnc? . Iowa . 

MYHTIC NtT« lailxUiKV. U nil nary ton- 
vctKatlon in one week. Inst ruction book 230 
Miln. Eeniijq. Tturbarik. C*llf, 

M'lllTEltB — Will teach you haw tb eotn- 
Tiose letters whltti brlnt you $1 pet letter. 
Bteady Income, opport unities everywhere, all 
ur part llino, Iluutan nature appeal, easy Id 
learn. Free booklet. Letter ^crlbea, Is99 
lYal], RUlsew Bo d. N. J. 

LKAUN ITilrupody. (‘omplelo course hy 
eorrear>oudFPee. Evaiu Foot Inst., Munlioau- 
ery. Ala. 

U. B. OOTEBNMENT Poaltluni. $1709- 
$1909 and up i year. Let our eiuarL tforinar 
Bovornioent eiemlnerl prepare you for a po- 
alflen In the railway raail Mrylee. rural car- 
rier, post olTlce, eustoina and niher hranehei. 
Write today for free booklet. DepL. Pat- 
terson ISetiDol. Roehealer. N. T. 



SHOUT STORIED 



KTORY Plot eliart free. !$tatEip. Thoi. L. 
Powls. Llhertjrllle. III. 

PllDBT Stories tcvlECd, typewritten, mor- 
ke1cd. M'rltc far ddails. II u rah i^eivLoe, 
isox P-1UJ,3, IlarrLtliurif. Pejina. 



PRINTING, MULTIGRAPHING 
AND mimeographing 



7’ltlN'fEfy l^CftlEnnery annl cards, t.'lri'ialiU' 
rn's'. SumiPlist HI cents. Menten. 9313 flletL- 
^r^MllMtnad^_llro^I^^ ^ 

11399 LETTER] I EATkrt, Envelippcni, rlrcu- 
lars E3.B1i. f.ri)iv prlres, leaflets, foldi-ra, cat- 
aloiTues. ^jmitlea. Frazer dh-eas. Bax 43-D, 

N"ftrih. THPweka. Ka n. 

IMPRINTED StatUmi-ryl *l brltim you 
rOEtpilld 399 *tiCrtt uf Ii-Iild note pa|u.T, 199 

unvelopes. all imin-lnK your hawie und ahdrv^u 

In a tpcinitifal Ltuutlnt. Aili.|ryss, JlBldeiikah-- 
Julius t'o.. Bat 2. tllrati L j^n -F . 

STATtDNEUY, Clrcularn, rheH-'ks, Inonie- 
lenf, tullnit, bindluf. Cuifiiifierdii] Press, 

7iatavLa,_Ohln. 

ll)f19 IsrsiNESK CarrH Why pay 

murtf Urlgllt, 33-1 HU. tsprtm! UL, Loa Ah- 



HJ93 CAHDJv. Tickets, bTriheads $E.4u. 
llloslratiabE. ilrailsIlaW, l^tlll Huron, Cht- 

Ciao . 

Ii1(lll IH'SlNEMB Carda or G90 letterheads 
fl.bit, elreulars $2.9d. All sojit [wsL- 

pbLiI. WcFt Coast Printing, Five- Palnu, 

Hu nt! natun Reach. C aUf. 

ribhfl' ELEGANT Envelope bUpb — 200 wonia, 

— $3.7<(l prejiatnl, l.u.beii. rih:ubir.i. }^ta- 
tlunery. lAht nrlfC*. SaMffle*. UirtilpTllU. 
ITarrisonlun g. Yg. 

3090 ]ir!*.lNESH {’aifds neatly printed 
Allas Dislrlbutliifr Co., Itoherls wt.. 
i''Ltlab'UTEh, Pa. 
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POPULAR MECHANICS ADVERTISING SECTION 



PKINTINQ, Ml rtphlFiiTr pricpi. 

Free eslliDAtes. Hunt Uo., HOIE Tr^n- 

tan. N. J. 

ENCliAA'UKt Print Lns. L^vi'Cst pO^Ehjle 
prlfflu. Hainplft free. S^]n^I^^ ^I qj>ayk._]N\ Y;^ 
UKTTi!: ft GzMLie prlnllnift rraiunuhle prif^tl. 
Fr^ ^iinulfs. Kcanpinie I'c^sSh LcwiIfi, Jl 
IV lfO Ctrda, c ard ease. 

^filliBr. Prtntrr. Amthler. Pi- , 

I- rubber elamcn; 
cnKTB^inFtE. !>](l'h(nion Pwpulir Prtnl. Mitl- 
dlMc^, Ctmn. 



PfllHTmfi OUTFITS AND SUPPLIES 



nUlLl> Tour w«Ti Iir«4*+ touts llluH- 

lr«t«d Inilrurtions 13r. EarlO Ni*m. I'D 

High, HQiYierrlile, ^Taiu. 

PHtNTINU J'^ei^s BiicJ EilfiT^llea. LlitS 

!Sr. Fopular TlarjiainBH IUt:hIu.ndi TB. 

Hl'^UlLiT Presses. Advlae stu wanted, 
s^end jump, ftrehmia -iJtQ East >lBin, 
Mericien. t^inn. 

I 'll I NT Ynur ovn eurdEh jlallpnerj^ elr- 
felirs, ademiEinit. €l0. moimCr Easy 

nUm furnEsbed- Itint for ctbeia, iNir pror- 
JtE, Juhlar pteRi, S.t.Oll; jab prosHOE. $11; 
puirerj I IIS. Write fur free entBlciS tnd full 
jcirarEniLiun. Kelsey (Ju., V-11, Uerldeb, 

Connecticut. 

NKW l>-pe l!Pe font. Citalufoe tlllUe. 
Natlnnal Tyue Om npRn rj_J_JM:k Biii ij^ M lfli . 

lUrrLlOATOHS ItotiD', new' CuBfanteetl, 
tu.ipft. Veri-folw Dapllerttor Omp4fv>‘, 

otmnma. ii.twB. 

PHINTiNO iTi-aae:!. type, <UppilfB. IjW- 
»rn-e. ttwth wt, Prtuietj. Wk hlla. Kbim . 
llAHOAJNf! Used nreH^eLt, type. Se^ 

stamp. Roi 15, CamhfVlify. Mm, 

Phi NT Your own olfCiilafSi, CdlveletKI, 
with home merle preu ooitlnc less (ban ll.SO. 
tTluttutenl injiructlwi IDe. C»l ISdijulsU 

QffeeflJ. Mlpn, 

PBCNTINO Outfit*— Preaiea, type auppllrt, 
U'pe nnfeltle*. Send Slainu for ealalog. 
^iodel Presa. Totii. Frnnii. 



TYPEWRITERS AND SUPPLIES 



TYPE WHITER lllNiWlB m, three *l.lQt 
OuariAteed! T-S-O Co., Hat T«a. Wllhlnj- 
1?UrA, Fb, 



flUMHEO LABELS 



l.fldo pKlNTKrj^ Keme, bmilnew, addma 
n-Of; JHB comtunv. itrn S5. HtiJjoiw. M ml 
I'UlNTKD: From your cony. l:Qt I.IWU 
up. KaiinpLeR free. Welsel, \'«lhj]U. N. Y. 

DUPLICATORS AND DEVfCES 



DUPLICATING Mietiines ».«:! to |S3. 
Bo[«ry sCenelL day eoinpuEltlnn, selatln fllm. 
Most Couiplete line In AmerJea. Fbolu-Lltbo 
folder freo. PltlBlicrrch Typemlter Supply. 

JliHte 577, FIHs^b Urlth. Fl. 

UL'ILD A duplleBtor. Uorts le^s than d^ 
let. mBtrueMPtU dime. Faul wmiseroft, 
VaKItua. Wish. 



LEATHER 



LK.ATHfcnOll.lI'THMKN— Write for f™ 
ropy of li’iiilmrufi and price llsL of letlhet, 
IuOIa. ele. Vliilt uur eiVihEi in the Home 
WorICEhop. fteeltofl T. 2ml floor. General Ki- 
hUdtE lltd'll,. Century of FroftiesB, 1S34. 
Wilder & Cunpapy. 1S2S Cimby St... Chi- 

CIEO. ]]]. 



rubber stamps 



BTJnnUft E^liinpBH reKUtaElnn bujlnein 
fllzoB, not mlnlulure. fiRt aerrlcr. It«nt 
Rime day. Ouarantci'd. Nprlhlaka K^atypa. 

POorlB. 111. 

llRD-nUUUKlt. 2 LlnsB 25ef 3 lluei 3^. 
yehlimrii, 931 Famain. LtOoHtB,_ Wls,_ _ 
NA&IE. AilcireSE. t lines 3 linos 

Slid. SlBinp WerhB, Auburn. Nebr, 



TOBACCO 



RBAL N[>tthern grown le*r toiitecoL Larito 
trial Turhacp oontalnLng six klndi ll.OO. 
FarmeTB Excm ruie. Edgertcm, Wls. 

UUaKAN^THEU Tol»ae^>4— NBtunI Icif 

ehewlinj! and smeKIne. 5 H»i. $l.dO; ID Iba. 

CLgirf^Uo Hurley, 5 lbs. fl.OD. Fre» 
gift. IlourardJ PlBuUtlon., Maydeld. Kf„ 

RAZORS AND BLADES 



RA^OH Lllidefl hpOad correctly. Ic each. 
rotter Wetterqulrt. Kprtcfnrd, 111, 

IDO ].>UL'BLU Kdgo hJaJB« |I.1D peetcMld. 
_G... Penn InglQct. fit. ItobblhidalO, ifiini. 

G f LLhT i'E Tj-p* ruEorjt thwcfl (’IdbOt with 
Ailjuitonut. Iftc pa^tPaldL Adjuttiik 33 N 
9lh, Columhusj Oldp, 



FIELD BLASSES, TELESCOPES 
AND MICROSCOPES 



TkOBV ACnJlOMATIO Rank bplI pinipn mL 
CTOBi'Opft Triie only ipstrumenl of thU iiwi'er 
priced und^t (lo with an ai^lirooiallc leni 
aystcni Tvblch p regents eOlor dlftoltLon. All 
reAcutukents, pinlDOB. AdjuBtAble aland 

and loirTOTL Large Btage. Not ■ Lot but a 
.^clonllfir Instrujoent wImso low prleo la due 
to (iLiantlty purchase of • fine Imporled line, 
SJliiaa and cmunlete iLLHortlng «tulpment. 
.Send >1.95 tn Hflentldc Kitpply Co-« Tliof* 
IfulldLng, Nbw Yn^rk. 

fitHJX JfICROHCOPK Cl. 9 5, l^lX telescnfiB 
1 1, kg. AmeHc*'i [o»TEt pcltus, Uptical fat- 
jlogue free. itrovruHope Co,, llID Fifth Aye., 

Ngrf Yorlt. . ^ 

f^END I Be For new^ cAlilog llellng fhcTn' 
ICaL lnlCroM'Ol.^c and fbuldriraplklc kltE aPd 
sUpplioB. Eiipcclal 30 day olTer tp thoae who 
send IrnnkecRilely. Winn Corapihy> 12111 
Weat 23e| Street. Nwr York, 

C.tTALOO And new redured price lUl nn 
mlertncopoH. teleacapes, blnocularj. Vure, 
347 Tbrnnp Ave. , Hr^wklyn, Nrvr York. 



DIAMONDS, WATCHES AND lEWELRV 



A mS-^UTirUL WrlBt witch can now bo 
yours. AmeHeatl tunje dUat proof nonbreik- 
ablfl tr^Btal, Rood time keeper, pnly {.±.00. 
but BD-lil on. iBBy piyiDonts. Alao fountain 
pena. and ikKkka that satisfy, Foetcard brings 
detalla. £dw, Abbott, Rwbester, Vt. 



AUSTRALIAN OPALS 



HI'GEl Collecl Lon largo opil aperlmeni. 
|3,D0. SSC.OO each. Lijia free. Norman 
Senard. MettkouTOO. AltSlnllt, 



RUN94 FISHINC TACKLE AND 
SPORTING ROODS 



TAHOFIT PUtntj; 3l! rjl, Iver Johnson 0 
ahat K" — tT.91; Ill-StutkdaFd single shot 

— |7.9j; AtllMbkLlc e%'"™tl7.9K Rifles: 22 
cil. Rominglon Improved No. D. title - down, 
airirle alial — S4.93 ; MarJln model ?0, auto^ 
loading D shot— 1 11.7 5; Mirlln model 93. 
carbine or full magazine. ^d/nlD gnd [j2 cal. 
— $23.73. Spotting tu^pe 2QX gugruileed for 
aniatl rallbcrj tO 144 yetj, — $Jt.S9. ijlhpe-u^ 
li ra £x23, fine Imported genulna prlaiu, taKO 
and lira pi — SIS. 93. Alt Ibma brand n?w. 

Kend 3c; etaiup for tUltilog. W. L«o Baloc 
Co., .35 Wffi nand . . No a'_Y or rft. 

NATIONALLY Adyeitla^ n-ew guni. dc- 
llrorcd it bartiiln piirea, CitiloiPB 
ffnTl'i, Sa c rU y^T o wa.__ 

Flt^TfFNM^RN— Make your own alnkeri 
u'Uh frur molds, Several Htylea. many ilsri. 
I'rtf folder. Read Eng Instrument Ca, Roe 
_ 7B. Raiding. Ps. 

□LOWING Naw night flihlpg bait! Make, 
uso, lelM Inutrurtlon# 2<le. IntemtLlonal 
Agency, ClnflniHtl. 



OPTICAL ROODS 



ULTRA -LEN4 FockeL mlcmacope S4DYI 
nuignlQiCitlan 1230,904 Ar4i|) S4c poalpild, 
l-nelKor, Ml Linn, Pa. 



ANTIQUES, WAR RELICS AND 
INDIAN GOODS 



W.LR Relics for rlubhotise or den. Vlrkert 
alnrafl machine Buna; co&l government $704; 
rendered unaerrlccablo wllEiout marring. 
Only $7, 7^7 e*ch, Stint COD on pai'iment of 
$1 40. Wolght Ibj. lT|*t* Outnta, A1 

W'aTT^n Htrrel, New York. 

INUIAN Rollcs. Geadwork, Coliu. Curloa. 
datalogue anti arrow, 4c. Turnon LeuileJ. 
Northbranch, Kani, 



MUSIC AND MUSICAL INSTHUMENtS 



IXihfPOSh'it Of dlAgnm arntigemHiia — 
Guitar. hanjcL -IttaA U^elU. Milwaukee, 

BONGW'RITKESI Pucnls, melodies. Amas- 
Ibg- npbortunlty, Hlhbelcr. Dl. S1(9>1 Key- 
Jtbn*. Fblou'gp ^ 

RONGW'RITEU^— PpentJ Or mtludlei — 30- 
34 cvutlghuratloiL FAT lleirlng, Frankllnpark. 
inin->Ea. 

ifUSlC Compotpd to wortll. Wonderful 
pmiHwlllon. Rauer Rrn».. OslLkpah. W|a, 

COMPOBIilR Collaborator free! HLjTab Afk- 
proclaled. Bteln, Baa 3437, rhUidolpIkln, 
PennsylTjnjj. 

SONGS CflfliUHMecl, HUbllahrcl. ray ally 

haalx, Stevens. S447 East AdmlrtL '^1*4, 
Oklahnrai. 

Latest Sonr hits 30 rent! postpaid. 
Calilurn# freo. Kprne Dlatrlbutlng Oo., 214 
III lire, St, Leojla, Mol 



FOEMR W'anted, Work gumnleed. Wo 

pubILh. Great Kutetn ilureau, Dept, 

27, Thmuaaton. Tdi, 

DLTO'-FLFX lleeils foe dlrlnela. ipd ui^ 
ophonea eliminate ypur reed troubles. Write 
for ctrrular. Duo-'FJcl Reeds, 1244 lit Are., 

L ya nit 1 1 1 r. fpd. 

i^ONG WrUer*. (4hd fur eur ''Publlah' 

log Agreement.'" i' K inley BJuiic PrlnLera, 

1301 E. ,33th Wt,, CHli-of O, 

NNW Deal. W'rlte Sequoia Songrlters 

Service. Mherhith Urkneh, Loa Angelea, 

Callfprnjft 

\VAN'i'b:D: Original poem*, «'riB4. “ERTli 
Fi|b]i*htiti. StUdln Itulldlng, Portland, Ora. 

(JSONGWItlTINGXJ, Good uiunay beln« 
made fmin aongs ttiruush tilhlnf pkturea, 
rdtllP. phenograplt, tnUsk publishfra, '"Hit" 
writeri revue, grranro, cmuDdio mu tie to 
your L'lltil, lyrkl. to your muale. W^e submit 
10 atudlea and other markets. Free reidlnf, 
ISend far beehlef. , UnlTefiial Sang 
4T1 Meyer B|dg,, Hpilyvood. Cjllf, 



PATENT ATTORNEYS 



INVKNTOrS: Send immediately for ycur 
4?opy of our big, pcW free booh, "'Patent 
Fruteotlon," Forty ^elght paaes af inteneat- 
Idg facts. Tells huw patent lawa protect ypul 
hind Of aketch or iriHlul ncedad; slmplo alepa 
to lake H'llhaut coat; hew succesafu! Inven- 
tora have secured financial Bialstancet ahowa 
interesting Inrantfena; lllusLrstei iinpertant 
loechinli'il luoVtirarnts, Ollier mru hue read 
iiod pre1it4d by thla book. With booh Wo 
ulio send free Evidence of Invent ioa form, 
that ym can use la esEabllih date of dls^ 
Closure. Prompt sentcej reasenahle fees, 
special deferred payiiicnt plan, Strlcleat ao- 
crery. Thlrty^als years' aiperJencO. Hlghett 
referencca. Write us te4iay. The factr In 
out book are woitti money to the man irltti a 
good invent ton. Adfiicsa : Yktar J. Evins & 
Co., Registered Patent Altarneja, 44Q-L Vic- 
tor Building. Wasblngton, 1J. C. 

UNFATKNTBU Ideaa can be said. 1 tell 
you how and help you make ths aak. Free 
partkulBTB. iCepyrlahted. 1 V^'rlle W, T, 
Greene, 947 Uarrlatcy llu tiding, VVsEltlng- 
Lon, D. C. 

EEGJblTERKU — JtD.Da. JjatnuvfGoldHtelP, 
273 East Qunhltl itaanL New Ynfk CUy. 

PATENTS — Before ion heavy gn outlay of 
tEme or itiopey k maele on %n iQvenllon, > 
search af the Pa E cut LHfice recerds aheuld he 
made to rietermino aa nearly ij pHithlg' 
whether er nflt the IJrao Idea has been pat- 
ented before. The «»l of IhU acarch Is 
small. Willie the value of the facta It uncov- 
ers Is nflen caikutdetable, W'e eCTet InTtinlori 
and minufaeiurcra a UiOfOUgb, Prompt, con- 
fidential search lerrlce — plus ciptrlencOd 
ceuiuel and! Aulatanee lo every phAse of Pat- 
ent and Traileohirk prartke. tVrite kr my 
free hook cpntaLulng tiiluablfr Information 
relating to patent pPXtidUtfr, Clarence A. 
O'Brkn. Reglatefect I'aient Attorney, 53- J 
Adama Hulldlna, Wajhlnatoil. D . j:, 

PATENT Lawyer. Ktwrul prutectlon given 
InventDrs — vctt reeionabEe. A. H. Bryant. 
4tH Grand Avc. Temple. KajiAflj City, Md. 

A NEW' Deal far Inreniorj; Combined pat- 
ent attorney and tJevtilOEunent engineer aerr- 
Jcfl. Simple case a»flrtWJ''S charge $39.40. 
t^arch $3.40; trade-marks eomptcte $95.04; 
copyrights S^.U4, J. J. Q'Uilen. Patent 
Attorney- Engineer, Reg. IJOB. lOS W^est 
j_and St.. New York CUy. 

PATENT Lawyer- Formerly principal ex- 
aminer In patent olflce. H«lkrsclien guaran- 
teed. Fharlei 1 laden, 1044 N Blrcct. Wath- 
Jngton, D, F- 

INVENTOKK^ — S^nd for free booklet "Pat- 
ent- Sense.'* luforinslliin. baecd on 41 yeara 
eiperlenco. Liir<;j A Larny, DepL, 5A. 43S 
F_ 3t.. WeidiJngtfHi. p. F, 

rNVl'lNTORR May new market practical 
new JdcBa F^efore patenting. Far Inform allon. 
write Chartered InatltuLe, 334 BatrJa.Lex 
Riitidiny. Washington, D. G. 

KSTAULLWJ f ED 1341, Milo B. Sterent 
Clnnipliny, Free booklet. Patent*. Trade 
luarki, ConVrlglhts, DIfices: Menadiioet 

Block. Ghlcggo; .ititctkin Security Uulldlng, 
Waahtngtnn, D. C. 

PATENTS — Proper service for manufac- 
turerj and Individual InTCUtori, EsEabIJshed 
1393. PrellmipaG' Idvlte free. ReBEonabk 
cJnargei. Gop^Ult ChsndlCe & Chandlee. Pat- 
ent Attomeyj, F. Street, VFaahlngtoji, 

D. F. 

TATI-INTN. Instrurtioni "IT 4 vt tP Eslab- 
llah Your Rights'* end form. "Fi'idePtie of 
CoaiMmllun" — tent free! Lancaster, Allwttie 
& Rdhuntil, 411 Bowen BulJdlPf, Wtthlbg- 
ton, n. C. 

FAT'ENTI! Procured; trade marki ragii- 
lertd-rptelJialrLary gdrlw furnished Without 
Charge. Booklet and fomi Far dlacloslng 
Idea free. Trrtng L, McGetlirah. 7D()A Ih- 
temalloiial Bldg.. W'gshlngtiHl. D, C, 
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PATENTS. tl[>nl[let free. PllBheat rffen 
tinre^. ProiLiplnrni asaurcij. 

^VatMJll j'3, CoJeiiian. I'stflm Luvrrer, 72J 

Ninth 'iV e Ehiim ion, 1 >. <T, 

'■ISVENTUit'S (ill hie/' luluuMe Infor- 
mation free. Frank l^ilennann, JlrKlatrrecI 
Attnrney- PlnfflneiT, New York. 

U 1'. JIANJJ til. I'll, nii;!-!! Vlciur lioJJol- 
InjI. Wafllitnftun,, 1). O. LOW cfliL, Book 
jLhO t^ti^riiiiLlLLin frti?. 



INVEfiTlONS WANTED 



L’^■P-\TK^TEl> Iiltas— To make nnjnev, 
stirt tlifht. Oor So chapter honk, "Ynisir 
iiivi'rvtlori — Whftt ip IJ-o With If' tells how, 
^Uitl [<OAtpuJi|, 7 j ila>’ iperney hack puirartler. 
lUieseh .^si;r?i'hi[e:^.^ IhCr. Univcriltf 

DItie k, ?^vre fif<c . ~N . y. 

ji.WK JjjlfnU to Jnt'eat In practical new 
lltvcMUnptj in HUilHirftrtiire atiil <lhtrll'Uty 
putcriteJ irtlrlcB. liVi-iti,; dot ail j. Denes * 

WIlliF. 1 iLsi^ . n Hl Kn't. New Y^ork m ty. 

J N VENTIU-^Tf^ ^Viintrit. paten Leih unpet - 
pnteil, any aEze. an}^ material, tuf any tcrlti.* 
mate purtHJse. Bosley Itfg. C6. , 73 Hi ah 

Street. Tot-clington. rwiit. 

]NVKNTlt>XS iMTeldDedl. MamjfflrCLjret!i t 
Atwlfliij jperjal rnadiLnes: photo -elcfC rtf' te- 
iaj'a, ftPJJ lira t ion*. .Mai'litnery EniiiipeerinE 

Co.j^ "JO I JnjTnh _ ■‘ <1.. Nvit V -i irk. 

S V (^NTlilN S U'tntE^ — Patrated, urljit- 
ented. If you hate an Idea for *a|e nrite 
TIartIrVt, liiO,. Hai; ISamror. Miilne. 

S^T.lTdlf J I nrif wiLnUnl. t>lanlcy Hull, 
78:tE) Korllit A^i'iuia. fleVeJand, Ohio. 



fOn INVENTORS 



IVI'KNTOHS: Send ImnuMl lately for yowr 
rii|iy of otir tils, neiy free fwok. "Patent 
I'nrier-tlott."^ Forty -elfikt pipes oT Ihlcrest- 
In It farts. TetU ho^y iiatenl laws prottet jou; 
kind pf skelr-h, or Jinidel needed; sinji5le atept 
tni take wlthciu.1 cost; hoiv nitre '*f hi tnven- 
toen! hAte secured financial asshtance; thowt 
Jnfereittlnii inrenlLoiin; i tins t riles imporlanl 
niedtaiiLr-ii inoveiLienU. Other men have read 
ami prollted Itj Lhlj htwk. IVIth tiook we 
al'yo E 0 hLt free Erldence of IntratLon fpnn, 
tha.t }'wi eap uip m e^iahllsh date pf disi- 
clOsirre. I'rompt eervlre, reoaonahlo fees, 
special deferred payntent plan. Ktrleleal ae- 
rrery. Tlilrly-tfti year s' er netlrnre. Hlaheat 
roferenres. Wrilc uj loiluy, THe facts In 
OUT Imok arc iroith money tn- IJie man iiith a 
aood InrenMon. Adi.lrcs^; Vlrtor ,1 Ktnti! A; 
To., HeulstereJ Pilecit AitofnejE, ^'J;c;- 

tor Building ._^M''i;’h I nrton. I>. _ .C; 

iNvi'jSTfftN Masii^ine. 3c. UliC 

M". Ftral. IV Inal np-t^a lent. N. 11. 

imeptorFi Wo aro In the maTkel to 
puri'ltanr a C0<n1 P'S tent, i^referahly in the 
iiutoinohite ftcreiaory line. Win purrhisc 
otilriElil or on rrjilsy Ijiily. Puruliailnji 
.litcnt. Sfl Front i<t.. New Vork. N. Y. 

PATBNTfi — ttinnll 1 ilea a may havo )nr«c 
cnmnnereliil pnailtiillttea. Write iiMntfillatfly 
for Infoniial Ion on Ihovf Ip prorced nrUl "llee- 
□rd of Invention" form. T>cla.ifB are rjnniter- 
rvu'i In patent mKtera. Clarence .1. O'Hrkn, 
’^-ir .\i:tnnis B jll.tl nk, Waehlnulpit . I>. C. 

iNVE.NTort^d Neiv u-orniwhile liteas rmh- 
IMieJ nmnttily. Nd hUita or JuilK. 

nulr, Bot Ifil. Oran He Pi ty. III. 

WE Help JnTenlora !0 dcrihop titeenttnnA 
anitl sell pa tent?.. Ki rcara cstNL-rlcfM'e. lk'.V 
nT. .Indtrson, Con.^utElnR Enjrlncer, UllQ S. 
^fnn.ii^ic1ll .lip., riilcaco. 

r-lTENTS Otmlneil; port hi I njiycnciits. 
IriTcnlora SctifcOf Winter BulldLni;, Wa^lt- 
JpR ton. _ ^ 

IfkKA^ t>evr]ili»rrL, iri'Oilel tiiBkllli^. Irtfnr- 
Iniill'iui., rFiaearrh. .\iiierlran lluaEatL'h Fauit- 

jliHinti. Thu fil7. Mum-te. I ml. 

COPT Of any patent sent for ^1 PO. 

It. nui-rhd iin-t F i^ l.. .lyaa.Mnstpo. D. C. _ 

JIANUF Af~n'RKtlK Ev^rva-liere seek new 
iFHenticma (o iniiprnM' their prndiict. List tif 
nanled Inventlocifl j^til fret on reuueat. TTkc 
□L ir lepal form for recordind hninf of tinm- 
lion. Write- W’. T. (IreCne. E I ICarrister 

Ilii Udine, Wuhln alnn 

TNWENTons Vi‘’nintlnj: to re*li?e on nnw 
Ides a liefnro parcnlim;. write Chart err'd In- 
atltulc, Uarrfiti^r IlhklLiln^, Waihltuffiai. 

2l.<\ 

INTENTOHS- — Ideas develoncd Into prte- 
tlcal inrentlena and nyorklne nirM.le1f tniilt. 
Electrical prpblei]l-!l !iOlve-i.l. ljOVte*t prices 
tmi contlJentlat aervice. Il.ep-t'a.ul EOFflnrer- 
Inf t’o., E. .^Jonument i^t., Balllipor-t, 

^Hrvlgnd ^ 

INVENTOR'S ITnlTtraal Edilcator; coil- 
talnn mechanical luorenienla ; .'>3 per- 

pelnal motlodia; Instruction on pToeurLn;r and 
aelllnj: patents iml; aelectini: an allorney, 
etc. SiJKjjfiit* neiv iife,aa. Price poil- 

prild ]n V. H. .A. .Aildre.<i .Albert E. Dietrich, 
eoifu Owr^y BjJi:,, Waahtnston^ D, & 



INVENTORS; ''Makinr Itivenitons ray,” 
pur itl^-i^aite jUusIralL'd Imuk, luallCd Upon 
Tece|]H pf :tc poataKe. Crtacent Tml Cobl- 
pany, IJy|il. Z, CLUridnnatL Ohio, 



PATENTS FDR SALE 



TOT ^lonorall electric train, vrleiatciT nr*- 
lein. S Lin pin rDnatrucl iom IS'Tl.s .luhom, 

ITrtrnll, lETLHl. ^ 

1' A TENTED Automatic E^li^"E.yai IniT cap 
for cotlapaiblo tubos. Market for mil Upas, 
Inycstleate. R. E. Nichols, lit Newman St., 

Ja^'k^n^ Lite, Fla. 

NEW Patent hoac Bupiwrlcf on royttlty. 

RiiJ t Si>2. Cofinnii t Orarc, T'ia. ^ 

ENVELOPE, SlaiiLp, tape ah-0 latwl. iO'dIb' 
tener. Smalt, orniiuental. OECcllcht W4irk. 
A. Ejfll. IlfH Marlin Are.. San .To^c, ralif. 

tHu FHOMISlNtJ Inventions to mupufiic- 
lurc. LIeI free to manufacturer*; OMler* >7c. 
Vtiaitcred Tnatfiutc, Barrister Building'. 
Wafllilnetan. D. IL 



BRONZE TABLETS 



RRONKKl Tublcti, hiirdware, desk platejj 
trail plates. raeiaPFials, pravt markerji. 
TSrnnrp. hrisjc and iluinlnunt caB.tfnl.'. iVund' 
key I'dttern £: Foundry Co., Anderson. ItHl. 



MODELS AND MODEL SUPPLIES 



IdODEfj Locpmotirfa — Build rwJf ow't*, 
u'tjrlc Loft Lr-fi steam mLnlalum. CasUoR! iru] 
print!). Ixtat aliiapE. H. J. Curontry, 

ST I* I TidtMjt Rd , Baltiumre, Md. 

KlilP Model litttnfs. Send .Ik stainu for 

CAtiilioe- The WItaon C p . . BrUtn l, t'onn . 

KVK.yT'S Enitine cataloji Nu. lil nr ftipplT 
rat aloe N)|. IS.'). ptHtpald Sue. EtTa>'N]4“o.'g, 
Vtrff “l\“ 2S N'p riiiUcut St., Ch iraao. 

SO AL.tr Fitting!) and tvorKL, for clL|iE»er, 
jiiotor and SBlUiaal*. P. l.'p cents. 

rTCtie’p. MO Eftivt 11 S t.. Noiv- York VI ty. 

THE JlDdEhnakcr. The uiulSilnc fijr thode 
inlarcflted in bull din a hmdd ruLlriiad*. ’bnaU. 
enpinei. Send li ctnis fur tflliy, ilodel- 
itiaker Corp., 531IF Weal St New 

^ N . V . 

i^mP Model*— Build IS'' Fljinf Cloud, 
Const i tut ion nr fluLledU. All mat^rtaU 1n- 
etudine fulLslzed plans only $-1,113 frn-m 
]fanc(H-k, SSIt IiouKluEi Aw., I'ui-tsmoulh. 

Virginia. 

.VmJ yaclit nioilet fltlingjt. Send He 

I coin I for forty pace Ulitstralir'il cal all IE. Sco 

miir ilEni'iLny' In the llntnewfirltshflji — Oeneral 
Exllihits BulldiriK— Cculury of J'roBre*a. rhi- 
caru. A. J. Fistiei, 1(132^1 EtOwUh AW., 
Knyal flak , Mtch. _ 

MOBFTj hthlp Moth?*. Dime brin?* ii^L. 
.indcriiUl a, Sill I'arllaKient St., Tornnlu, 

OntB rlo. 

JAPAXEl^E Modfl airplane tl^flue. cul' 
ora also wockI Temper. 10c fnr u-urkine ^aKri' 
pics. Afik for WlJlltlelJ, TliintLL'ist and hr ti- 
ll ant. W'tiitfli'-ld I'auer iVorka. lU Vestry 

Fir e ct. New T ti rk f'lly. 

Tsrt.lKIft OearD anil tiioilel atipiiJic?:. Send 
for ni t Blog. Tiie I'letto Mwlel Wurk*. Tln- 

Ic y Pa rk, T jh . 

P.VrUNTS. Low cost. Hrxih and Informi- 

II on Tn'*. T,. F. HaJidolhb. 3lt2-C Tltt'Or 

Bulldlne. Waahlnittrm. t>. C. 

.llODKt.fi — T-our ideas deretope-d Inlo prac- 
tical work In? niorlels. 3b year!)' sucr'e^isftjl 
cypcrlpnc^: thoUHenda vf jatlflUed cujlpipers. 
r4>o1]dehtin] terclce puaranLped. Dank refer- 
pne-es, jcpml :te poalaEO for Ift-naiT-e huoh — 
''Mokinjr Inventlona I'ay.'” Cresc-ent Tool 

Contpnnr. T>cpt. T. Cincinnati. Ohio. 

POH f)-alc — -Hot (Tip and clwtTo tinniim 
eiplLploent for Jnanufjn'tured (IrUrle.-*. rnifnipr, 
tpltk. cah*, ^tc. Expert nd'vtrc-. lleMriritat;,; 
Mfa ro. , 3<i-';[ f Tree Hi tew, rhi i'a eo 

(iCin-I. Chaneo ChHmplun lathe 
fli'j.hb; 12" Hc-ndey shaper 573.30; No. bU 
ileatd cylinder grinder $ 17 .^.lHli 7 all eIzcb 
and typea of luachlnE tools, fknd for rata- 
to?uia llsilpE other barealna, Termt to ault. 
trincinnatl Sftirhlnerj' Ai Supply LQ.. £7 W. 
2nd fit.. VlncJnnatL Ohio, 



SUHVEYIND INSTRUMENTS 



r.vCTORY' Ttehullt IranvRi and IryelB. 
Sale or rent. Priced from twenty dollar! up. 
Ten dnyi approval. Vour obl iixslrmoonla 
taken At patl piyiuent. Term* ir itesired. 
Write for lUi M-810. Warrcn-KnlEht m.. 
JlakcTS of SCrrllng SurrcvInB InstniliieiUSj 
KlC. N. lUth Kireel. Philadelphia, I'a. 



WELDING AND SOLDERING 



DEMONSTR.ITOBS^ Electric Arc wfldcra, 
^laney-aarlns price*. FsCd hy fh( cot-em- 
menl. Trial and terms FuarantceJ. llubart 
Welderfl, 31-131-1, Tioy, OhEu. 



UELDINd OulHIb. ntw and rvhutlt Sla.bii 
ti|]. Inalrucll-Dii book, n repaid, upon rrcelpt 
of j.?. WelLtars Supply & MIf- Cp., Cin- 
4'|nnid:i. {Hi lb. 

BL'V DJiyacetyKhie -^'clditif Ahd lirilZihif 
Enuipment. easy payuiEnt plan. Superior 

t>ay.vc-i-1i'lene ronunit>v. 1 1 unBUtn, P h i O; 

ARO-WLLlJlNt! Outlirsi.’j'-. W„rij fcn,:|. 
CTs, braze, suldtr, Lavrcrt^-, -l3tlh-iV. Warren. 
B-cirolt. SioMip ■pprceiateiL 



HEATING AND VEItTILATIDN 



ELIMIN.ITE Heat Losses. Fire prttven 
plans St. Fucl-saTCT devlcei. Ulfb 3fa3ahit^ 
tan, Dayton. Ohio. 



ELECTRICAL EXPERIMENTS 



|! ANKRTII^J' St(M-k — Fleet rl«t| einerlmen- 
tal kits. Ivit make* mulnri. detectM^tiones. 

urc fi^rmin'C. telepluinr,.. etc, Hjilvajir prh-e 
Other (HilBiflndJb? Heclrlciil vuUk*. 
FidAlon: ’^laliip. EJei'tricai filBlyai,'? t'o,, BCiX 
li2j, Lincoln. Ncbi. 



ELECTRICAL SUPPLIES 



INSI'LATION, IVlre, Tarnbht*, Eutmllr*, 
etc. Sand He stamp tor bulletin. AulDpuivci, 
4(KR-B Hoyne Ave.. VblcaEO. 



MACHINERY, TOOLS. ETC, 



nARD To Ket nupplleB, loulsj spec la Hies; 
motorn ; immpy; automobile parts. I'ataLps 
Hh:. Kostka, D-G SnuLh Crewfurd, Chl- 

cagQ. 

ll.^BO.llNif, Demundtraloia, electric are 
(vcklerj, ititaratileed. 3b days trial and terms. 
Write Keh'* hlr|UBini.etil. Boi Sl-lbli. Truy, 
Ohio, 



MANUFACTURING 



^f.tNUFAVTFIlINr!, Lloilel*. )]le*. *lamn- 
InJtji. ItrssjHork. topulrt? for casting, vul- 
ean|x.[nc. f'lri'ular ftee, BaiiniH Metst 
Wpfri'ialilrs, KfLifiKua City. Sib. 

I N V FN'ftoNM Manufacturad Ih Ahy nuan- 

tlty It lov cpit. .'{IltqulXi£*. dt». puhlel!. 

etc. Ivatlnutc! tnd free ettahic. crescent 
TorjF Co,. Dent. N. Clfteinnatl. Qhlp. 

MH'rAl, Artkiei rtevohjtnjd md mauufan- 
tuttd. Model militn?. iiea*omitile price 
and nrst elan* wurKmin^hlp. W, F. 3leyer 
Cotopony, Bedford. Tnflluna. 



TATTOOING OUTFITS AND SUPPLIES 



T.ivTTOOlNO Outflta, plug In llrht-scH-heL 
53 .S. 7 . BIjt manual Included. KzeJUr^Lve 
■stencil -m el hod, only traelnE rettulred, Write 
f?tilraen Tattoo Supply Houae, blil.Y .Kputh 

State, t'hicasn. 

T.\Trt10IN0 OkttllL!;, euppILe*. iJiuHtraled 
]]bI free. "WaterB." Ihlij Put-tnAm, Dr[ioH. 



CHGINES, motors AND DYNAMOS 



(LVSOLINB Lmtlnoa. %. to FuUr llurse- 
poirer. Bargain llsla 13a. L'uLuiuIjIo. Iu20 

iVe ^t TjBke. rh ira fo. 

SPKCl.^L Bargaim In generolora suilalite 
for h'eldlnE. Also other j;enerator!i and nio- 
tflr*. Fleet r I cal Knriilu* LmtUiftny, litti 

MilWAliifra .We., fnilCatiu. 

ll.\.]tti.V| \S In PH'W ari4] pHL'il E]-ef'C.rir lun. 
I nr*, kcncfaiur*, cunvert)'!*, faUB. Tell jnjijr 
tcuulreiuthta. tturen City Ll.r£lrl-i!j 173b 
fi ran^A ven u^ J ^ hlcng g. 

W'lNDING Data. 13b AC lualnr*. varJiJU! 
h-nrdcrnwpr and toltaer, Sl.bh. 3loLor Data 
Jinnrw, JyBnnafJ.'ity, Mu. 

^ liciliSJ'; .llienijitlnj; piminr^'j t:!'biir*j7i^ 
borsf I'nlverBAt PiotHjr* I^J.77i., HefrI acre tor 
all- E'muprea^rjrJ) F-t 311 Klcrtrlcn,] SiCrplul 
rpnipaUV, 1X8 1 Mllwiukre ,^ve., V tilCaEn, 
ODVI^ll.NflltH Contriit aupj etlFtlhei — *ra- 
tlpimry nr portable u^es. New hi? dNcnunl. 
No ea:)h doiiTL Pandee-SiiiitKi OuTerner Po.., 
21u North T.p.f Ancele* St.. Le.i Anceles.. 



Treasure finders 



BI'JIjJJ Yuur own Incipen.ili e rad to- act Ire 
ibTei'tor. -Ciiuiptete drawing!) utd InTitrucIlnn 

$1, Jrihn t^ejee. Borer, N. I f 

IL.AlJlO TreaBure lindtT trick > exttuucd tiy 
or! final builder. Write U. O. >laher. Datun 

jlbtlge. 1,a. 

][i:il.]) Your nwh treasure rlnnler. roin- 
plcte plan* $-bD, Free ntler. fltnuKh. Gray- 
ling, 3flr^ti. 



TAXIDERMY 



T.lNmhiBMY Hunril1t*^'M‘lli.y artldcial 
eyes, teeth, genuine Jcuiaa hci'd fpi'm*. Tunis, 
lUJterlaU. etc. Evetjlhrnjr for tlie fb'bffi'®*- 
Elve laxidermiat. Rend fnr hlg lUu^trited 
catatosue — Frcr. Jonai llrua., 13-lb ISruiid- 
way. Denver, Colo. 
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POPULAR MECHANICS ADVERTISING SECTION 



FABHIS *Hp F*HJW LANDS 

LND£PEN'DENi]K, E^ufUr iiiuncd, NorLb 

MdiLtana. liiatu), Wi.Eh- 

Lijltti, Or<4ton farini. BtrgiJriii ti‘rLc«4, 
tETini. Dcicriplire liUmtytc. lnaE»«ttlil id^ 
tJcFl Mention slat?. J. ^V\ Iltw, 119 Nortb- 

ern PaclHc- Uall^rajj HL Pnul^ Minp. 

FAAM:^ U"ltb baTiPslEii crops. A ntiy 
born?. gbundanC lirlnc. all binialns for i^'ou. 
Vtmii all vlEta^ all prices . lEnnj i talcs. 
Write liMvi' for free cony new fall battaLn 
boJietIn. f^trout Acrncy. 2^i-P 4tU Avb,^ 

Netr Ynry Clly, 

TUE "^4cw UeaJ " — Uoud larius a.re cneup-^ 

er Acid rants, (ciasr in MinneiutJk 1 )a- 

batn. SdDptanA. Uajaa, VVaiblnetM ttid Qre- 
poo. A iJiiell InreiiiDCJit at uMpmecbnited 
low prlcei idilAj wlL! Imreese at luoriigAl tun- 
dUlcHU return- U'riie lor free boot and low 
hofneuftlrtrN' rales. K, t.'. liCeilrp UepL 4a? , 

■ IrptLl Northern HMlwsy, 1*1, ratil., Mifln, 
JUOWN^ Alortfipj. 29 acres lo «l*- 
jcHirl OiiirhSi. )LU(1. Flabinc, hunt I he. trap^ 
PIPE. ilubbaEd, 21Q □rmsiyaa HLdr., Ku- 
SAS nty, KenEai. 

UOVEUNMdilNT Land inlUlops arrci. Uar 
haracsltad. Secvd 4'U' ceoLs. InformalLan all ^ 
ftalei. l^poelnl 9Jl'Ctilrin. SOVA MoiofUc 
l»ilB,. tictfoit. 

PQULtRY 



PUVLTKY TrlljiJiie — I^EAdlnE poullry niac- 
arlne. Fire yesr.t 11.04; lii ipcpLIls trial 
iOa 1 q U.. 8. l^ulEn' Tribune^ Dept. C^9J, 
Mount Mnrrta> 111. 

WANTED — MiaCELLAHEDUS 



Mail rPLir dlsrardnl Je^elrf, eoEJ 

crDWCB and t>rIdE«i. n'HtcbeH, tllaEPniuls, sil- 

Tcr» plallnuni^ ?Eoeic 4' proiutdl^ malleil 

□u^s returntd If olTcr rffuiefL Fnlted 

l4lBt» FEtieltinr ^Vorhs IThc llLd RelUb.|e. > 

This Is Pot a RovcrEihient fnstltoiian. 29 Bo. 

mate Pi., mcni. TL OfIci bo^ 

PuCdiaae Ell Indian hC4d penliEOI. 

rrsmluhi llsla IQO. l^iaLopmnlfiir 144 Fnr- 

syth. tiytir Yorfc. 

OLQ HilLD WANTED 



< 1 A^U For Ealtl teetli, icwetry. wtUbes. 
(uM told value paid day ahlpmiyqt re- 
relt^tiL 8 atlitactlon tbsolutei}' puArtntecd or 
articles cheerfully relumed. Lltenaed 
I'hitnl autci Eorerument. IpfnrmatlDa free. 
rtilcBEP flold i^theltlnE A HeflnluE IfS? 
afallera Htda.. ChlLaed. 



DQQR AND PETS 



IlKGI^TERED Hound puppies, Eedtiwes, 
l^nttUh lUueltem. Iona cared liiarJt and 
Taha, Cheap, Henry Ifalnilne, i.:i-e^iQri, la, 
HklAUtirUL I'ure while police doss, 
Aiisopla Kennels, Moie. l^it. 



FROG RAISING 



"MlUhE Froes far Profit [” Turn ruur 
liarbrard Intp egsbr Fre^ boob Fortune lu 
Frufs" tells bow. American FroE CannliiE 

^'Mnp^.^y. ftlSHl. New ttrleanSr Lp. 

UlU Prufiti raJilnE juinljo LulLfraca. New 
InUustn'. Huiy. InEerefillpE, l^end IQc for 
lltersuire. Atuerican Free Induslrlei, lios 
ri'ht, ttaync. La. 

HOOTS AND HERDS 



JUST Odll VVorld'a Greatest '^UtrUtllil 
Al manat.''' Us sue if ul Ur lllustnied In natural 
eoliiTS. Conlahis Pi'tr 5UU old-raSliLDliMl htrb 
aitditlTic Trollies and Indian aterrU for iioiue 
use. 14c iMlnl postpaid. Worth Ueltarif 

Urttanlri, ifTi. w n;tb «t.. cititaan, 

L^VSJl Tfouthiy^G'atherElig cenniiioti w^dH I 
rtetalls ItlC. IntCmaLiunal AEOhey, Clncln- 
hsll. 



LUMDEH 



WGt>l>H, Veneers, at coch Ihottorii prices. 
LLjt P free. Mall Order Wood I'o,. f'. D- 
Itur !!IS. Ktatlan D, New TotIi t'lty, 



AQUARIUMS 



ILlMV To nilbe, Mreed fi^h. In jt.ruf Hons 
iiti*, . 4 [|tisrluin, Fulkfton, fa. 



PERBOHAE 

FHKD— HpciL and herb uirdklne Iwok. 
Remedies ler laanr ailments, '^'rlla Choctaw 
MrrllHne Fn. . rcnlrecHli, M Ic h. 

PAtiMlsfltYT For furt'aniriitoflt; CoS^ 

p1cE.a cuLh. Scntt, 2219 I>cinbBin. Kaniai 

nu. 

ilANlJTS'IimNH Telia 1 Camnkte inaly- 
111 tlr HariLpte !S5c. Utisaell, U r sphplofiit , 

t'lTriispri. ttrea, ^ 

^iflVAPi^S lEulletln. Guns, tfprwriii<rs, 
tourjeip property, ho^iblts. Lin idc. Ads 
Ic weriL IPtcritatO Saks Ber^ lta, BturEls, 

Mkhltan. 

HYPNoTlZiil Inslaptipeouslyr X ew dol- 
lar botjlL Lonk Inalllute HyimullsiA, 

r>-1913, Falallna, 111. 



RADRITD 



IlAl^B Ltatihlla for us. We aupplr itpck 
a4id buy what you raise, paying you htidml 
l^rlrtl. Eslahtlihed SO frais. Rabbit bdofe., 
raEaloU and tnenlhly marbret bulletin sh[n~lnE 
[irli'es we pay our breeders, IDc. Adilrns 
OtitJMr Enterprise Co.+ Inc,. Dos HI, 

Holiues Piirli. Mo. 

SILVER Foi riibbUi: EiKtrntnui prolUs- 

P'rLipoalllon lUc, H|c|(ory-Hellt Glenimdah, 
tVkrniLdln. 



FlttH 



GENUINE llerman fitclk. Most proJltibLe 
fur stiliJiaJ raised. Very low ti-rlces^ Henry 

Hdlnllna, t-reaton, Iowa. 

RREEDKRn Produce Iwli-e yearly, big 
proOU, small capense, easltr raised. Mutruc- 
tJoni wltli order, Hu.iJt) each iSHunU Uench* 
IIDherl, Wise, 



MIBGELLANEOUS 



flETKCT KlfiEcrprlptB CitOJplele anger- 
hrlntlng hit. uhlfcrrially U^ed liv- deteytlves 
:i4r~. TTcnr^'. Nf* TOrlE. 

CUTS AnytuHly ran Inalie. IfUtnpk, -yhCHili 
hiwesf tl.^r». l^perbnena. t'Brilinilan for 

aEarup. J. P. Day, Windfall. Inti 

I^AVaP! .TnylhinE, anjwher^. fimd swap- 
ping list, fair Value, describlnil rich lEniL, 
Will find trade you wanl. Bend slaaip. 

■ Ma,nhi]L, Home. Qa. ^ 

FD^fPLETE ntoEoETBiihk oulfll. H ti e loo 
plCtdles ynuraClf, Camera, films, deirelapini 
chemicals, printlni miterlala. dlrectlimf. 
Cniuplcte fl.UQ. Photo Eraphlcal EqulpoieoL, 

lUa Forayth, New York Cfty, 

TEMPLutTE Pallems for makinr period 
dull furnlEurO, toys, noTelliesL Kampte yat 
with list 1th. Piujnak, Colaradp BprUiis, 
ColoFnln. 

GKT !fr.i^ jilore sas tiillrago. Alr^^FLaw 
KtHjnotnliter, $5.Utl, Agents wanted, Alr- 

Fluuf KcmnMiy Co., R-l, Kailne, Mir-h. 

SWAi'PKB’H FrlcntU Ri, SaHne. Mlrh- 
lEan, TnleresCi fWappers, baiiactDrs, aparti^ 

nmft, Has rear^ lample idc. 

YOU Are wanted to reslker mimes at 
home, ProdtaDle busliirets plating auLoparts, 
tableware, etc. Write Sprlnkla, Pleier, ±as^ 

Marlon, Tnd. 

AMaTEUR CariDOCLliLs— Earn S2fi,ab veek, 
spare time, coprluE cartoons for advert I mtb. 
3' 11 ATndkate, Argyle. IV lie. 



MATHEMATICS 



the Jk^y' ta all 
technic€ii success 



nuide plain 
In tticM boo^k* 

Help your a4lvAnee[n(!nt In teclmlnsLl 
pr sclent IDC Wafk. LeOm mathematlcis. 
1 'almer'S eounu makes It aasy to 
muter tb« (^eentlAUi. Sbowa how tu iim 
them In your dally work. Over ftl0,00<l 
copies Bald, 

ASeif-lfliinicticn C«if» fv PrutiaJ M« 

PklmcFa mid pin. Btc|td>y-otfp tn^tmeiLt 
Carries you fram Umt enoeatlAlH to work- 
Ing kncfwlodgcofAU muthemAtlceJ tneth- 
nde. Rven ninkc« clenr the praotlcal ua* 
dI caJcuiiu?. Cnur>ift hoMd on 
y«TB of tntde Bchool tetnorhlnir; frivta 
thouflabtLsof ojEefcUesAnd nrnbleiuH with 
btiBircTH banenJ on evorr-dAy que^tlonri 
pcactJoal tncEi brouEht to bim Tor ftulu- 
tEnn. 

Shidr at Hone; Par As YnGo 

A few mlnutnn n day will fflvo you 
tiul coEumand nf thm Impnrtont sublcct, 
Kn crLiJrfr eoumu without sendlne a. rent 
In advanoc. Fav atily El.OD In ID day-B 
and S2.00 monthly for thrtv montbi If 
you ke«n the booRfl. U you tiAve cvtrf 
felt the lack of a wnrklne knoH'lodfe Of 
ptACtlral matheirmflc^, oond the ooopon 
At on CO Mid fouk aver tiie Paiider CDume. 



(amous home 
study course 
available 
on easy 

,terms| 



CvPera i 

ARlTHMeTHlC 

AI.CESR4 

GEOMETR1T 

TRIGONOMETRY 

CALCULUS 

with practical 



n prac^ 
plicatb 



AP 

Sent Fete 
RlCBinlnaticKi 
Nn Kanay Ehiim 
Bmall Monthly 
Paymentf 



I He«a.AW-RlI.L ON-AFFRaVAL COUPON 

I MaVraw-Wn Basil Ca., h«., 330 w. 43Mi ll., h. y. C. 

I Bend iH lb# FiIbih |*ra>:tlrt| K*thHtii^'lk» sad CVUsiq*. Jtc*r^ SItkIt Cmina 



t*f pirMi os oidxn 



rnttiiy F 
dpsiuhI 



by irmittsiM -1 oC flrit 



Ih* FiIbih |*ra>:tlrt| K*thHtii^'lk» sad CVUsiq*. Jtc*r^ SItkIt 
I La Tolumskt tar ID dky*' nianvlaitinn sn Mm-rar^lr l-n- IQ d"ja 1 wiW iirsd It J>fl. 
J idiii i™ rauii p,.iets« sn-l *od 15-PO hiiTiiEtily F.t 3 moaihp, w 

I baoki p>Mj.aat4. 

luslaUmanty 

I 
I 



Nsdmi. 



AddMar. 

City sod fii 4 l 4 . 



1 
I 
I 
I 

I 

yiatllsn. ,. I I 

I 



,, ,,Coinasi>r, ,, . 



,r££Aa.44 





Be a 

CivU 

Eiq;lneer! 



^t's Paying 
Big 
NOW 



Earn 



$5000 
a Tear— and llpl 

Ctrl Euinssri aia nqEid h'OW, Eptonpma 
Sbnaiknt* M ImIu sptnl la Uadi lA a^tv 
w^rks *.nd ant m dlavk- !■ iiaBl oatl. ila EoaUati. 
lAi iH i iiWr sd HSair Then Ha dlusI diCfWt Uta 
rt'a ■ bda Infa mtd ■.!>« in net uabsh no. 
to iDi mmd- BTCfrichen too iol yes hb ipoM 
aorc coliv <» — ntir su 4 laitw pnilaBu Wat 
buSt^ — vaM imjBiiti «( ill kkidr. Heti la Tear 
OppaflaeBr Lp ept tha ammy iraiaW dam 

at hatna, Tb*w WAh afo oDoipHta tial ilnply 
artnati ■& •.ayiaW dn Oaomtiiid. lhata. giart 
Oa>' DQ tiii[T yHXC r^rabutliDH plaa. MlQ 
cnnipaa ahhuiBl oiiblBaiiiti], 

Amarlpuh T««hRl«i^ ftaalatr 

Da pL £7 iSj^ ^e_« l_kl fiilb St., Chicago 

r Afncflrgn Teclinfeal Society 

I DepLC7JB.DrwkelBt«8tb&t,6hruioi 

I 

I n 



T w&et W DORflOV tha GtVIL RNdJfiESe- 
TNQ Cydtipdmi tor iq day* Jr|tk|v. 1 -a-lll 
■ 1 -dlr IWJ tba hw Htqla |it |1 I aja Of 

r wilhJ^ for iba jaao o| tie 7 Wi. 'rtikitnai tf 



] raODB Ibtai trFthLa Ll> d-.j> k 1 wtah w bavp 
E^m [ wJlE a«t >4 yntt C ip'r Mis 1 C Ibm 
ya a ibDTini 'la'i adicFtkiDc ladds VKjW 

ts ^Id. OriH Ulvsi EdLUjoa, 



Niune 

,A(ltlrrflii 

(.4#acA tritfr elofinp attfy offiipdr- 
tion^ empjoi/cr'i name end oddeew) 



QpcIftpsdtA ot 
CItU 

XaginMrtfif 

7 fsaaf YBlusfin, 
2,fdB pagaa. 

1,$0P flluatratlasia, 
Naw rayfiad adlttesi 
lay twelve of Atner- 
leJ^e Breetest *ngl« 
neen# 

Inaludesr Surveying. 
brldEOB, roilruada, 
fltwl fitructLireB. mu- 
niclpkl ongioeenns, 
water eupply, roBd 
building, etc. 

Bpanieh fpSaln Flea- 
Jhl* OeveiT Cold 
Stesitped 



Loaned 

FreelDV 

Td prsvB caa lF>flrfi Civit 

KCl^lhrMClnl a[ lujlbii in 
yiiut. ipaia iJui*. A|ul lip-- 
r 4 kim (irt iff^Mliilut] liPEe 
«iuU ds Li Jwplin. to Itt 
yn sea far jitundf 
acopa aad ■LmrilHEy. Ehn 
aiiihpriLT bad nWiiy ^ 
till* irral. liram? rvudlnr 
nmirw. Clnrt and rvrmi ar" 
^lElda rrur niuk. y<>-ir 
Bf ^pary — juiE mil Iha 
nnpnfi. 




irilkfluB 



Hiscli BidWng Outfit 

STRENGTH DEFYING 
FEATS MADE EASY I 



No ■RxctiHS now foi* wtaUlinfffi. Hf^ro^s 

your oiJportujUty to deviflop a her- 
ciiEL^an botliy. Gwt thu^o rnmiilE!!* 
llluelratfici muflin^le buil'illni; inEitrocilotta 
aiid 14 other Jeatiirca {liab'd ItdIowE. 
A pwfect boniei irym , . . build CTery 
liart of rolir body inside and out. 
Keall^e your GLtiibUjoii and de- 
velop muttolca uC 4 super- man. 

Easily man Lee leafs whleb 
uow B^‘ni EM ' 

BW i 'M 1 



EMC me I 

book II 



Book K Explains All 
lYafiUml fJrlMDt Ccurifi 
— md NIkHL Book 
H Kiptftlna 
rn in]i1nft ^1iin Cautlf^ 



■ ■corr- 

plats 

Nipcr A as B 

prof pu-srOa 

har bdi 
an J hOAie 
gym been 
a/fmretf yW 
SO tittl* 
maney . > . 
read eXt^jra 
bargain 
offer. ACT f 



mm imduitet . . . nsra Sip Pay 

Jabt. 

Sand fur yaw FREE capy iT ^'Drittl Nnwi,^ 
cantSinlSf up-1*-tli*'miDLjtfl Inlflinnatlan abi^ 
tha auajind eapH-tualllu aviryshars far 
trslaad DIEBEL mas. 

HEMPHILL mESEL ENGINEERING SCHOGLS, INC. 

21Z7 San Fertuda flasd. Uoa Anpeln, Calif. 

P. C. Bix fPIr CMaava, ML P. 0. BaX Cklaliana Cfty, Olti. 
5d£ Waitlalu N.. Suttlo^Wiib, . ID43 Penitar Rt-. VuHHiver. B. C. 

iVacion'ulifa £nijkfitym«of 5#r*fr* fa Fm to aU 
ifvJopAUJ Cj-iMf«ai*« 



Neir ttTisniUTied 
traint ara bli^Hli^Li 
FOWZaEP. 



fStmgtMNQrlng 

Jt^lbkhMy! 



Develop powwlul arms . , . develop m 
cheat Df Samson . . . develop a bsfli like 
tillage blaekAcnlth . hi + develop a tnuti^ 
Log Blip ... develop less ol loSxSthon 
limner ... develop powerful muscles 4 l 1| 
over. 



BE A POULTRY EXPERT 



MaJke 540^ S50, S60 a W&ak 

Fnm book above bow to ptanwit quickly. You'll bo aunKTiKd ot 
tbe aniAxiDB priiSt pppartUaitie* iq iba -0a^tfV bti^iutn. tVbrpvv«r you 
lir a w bstorar yov Jo — -it la ouy |4 atwrB. un a BparD or luU tlcric' bwla- 
FrM book If-Uj plL Sqcil far "How to ttalic PciqltrV PrnAti”' You 

Icani ristlt at booMi in. C19U-D timo by metboda oiidaraac] by colLnE'Oa aod 
laadLas poMltrymae. Koa-w bow to set tba ukajdEn iitn inHifli* frojnj io-r 
tomtIqE. baaliby work. Irotk-clad bsTMtiiatit pmcccu you. Wo Imvc 
prv^TExl buitdreda for snod jolia and buj»Ln*ww ot their owiii Wrlt« 
row for luae book. No obllBitioni N«tlion*l Foult^ tnatitute. Inct. 



1. ID rnble chen-t avpamder, od Juki able t'l 200 
Ibfl. retlHtomre. 3. E'nlr of patentnl hand xricei 
to develop Jrrip end forpamt-i. I. lllLUlrnt^ 
chsrtfl. a. Wult parte pramlL to dereltip bark. 
oJ-iuK ftT(4 Haadjitrap. G. Fiuvt atiUp. 

7* E'ont pctlaE. I. Skip nu[»c. 3. RuHillK 
htorblne attsclmiont. IP. Muiitie ilix'k 
i;uei4Aur(^ wulKht Idling and pulJli^i sireiiEtb. 
U. Ulutiti-uliii ebsrts by fuDous 
atmug man, 13. Health itpok. rWzSjll 
IJ. i'r«rre™ivo Bar bnIh adjuat- 
able to lift fMm 40 tP SDQ Iba. 1*, 

Sipec^ picture charta by famoua 

w e ■ ■ * 



Hewt. 411-J, JPP5 iJ*b St^t N.Wh 



bwiij ftni4n POINTS. Nii-ldi 

rfa. UM atifmg tlwi EKJl.b W4adMt4J 

CilDBNlNO BOTTEU BOc. Knock Dinni VjI 
ijDQ. l^waeutcat pittRiki wwlMaBetakL. Pi)i«k 
itiuid patr. 3Da a Inc li.lML Kif 



a liy 
V DUTt;ii 
kTwU BIB 
.■IWCId 

id! 10 otiiLf 



B h I 
lifter . ^ ■ 
Bhuws se- 
crets ol 
welBhti Jlltinjr. auajrwnteed 
l(Kl% or mnCiey haieic . . . ruah 
order and wet HEALTH 
BOOK FBEEl 



FBi*aikitii 

Fsoaii’iiitci 



LEARN CARTOONING 



l>r tlie method that has deveJnped tmndredB nuiHiesriillr. Setul 
□ame. address and YOUR Age for free ebarl to test roar ability. 

The Landsti Scbeol, 1711 National Bids., Clevalsndi CMtl« 



attend CHICAGO 

TECHNICAl 

COLLEGE 



IfLU hn pfwvt^B- W4 Rklib 
vrAfvtliuLi ia ?i4 1 Pu^t 
rS{ik>C<i dcKiibwi b/ 
roturc man. 
un Xl-VA blio PcoEai*. 
Fnrdin vnbt* SliOIL 
mh Hirdrr. 



30^y£AR. 

Aocufmo 



WM1TRI.Y EXERdSEKS 
[>ept. I&IO 

llta Chuttibers St., New Terk 

Send big 3 fwn patkJiife of muicle 
hulldcri by rtmrn mall. Jnrluds fr«S 
Haahh BeO-fc I'M pay pQlMnan $5.pS. 
plus tHUtEftp Tf ?'na HiiJt ICCw amtii- 
rtsd. 1 11 fetum within b dilljj and 
you'll rclund llij 13.3$^ 

Name * 

Street .m 

City Slate 

NDte* You can paste this CDupon 
etp back of Ui S. posicatd and 
mail for Ici 



wbera ypij quidtly gist the tmining 
that wtU equip you for liic new jnhs, pro- 
J motioDS nod Biuar^ ioereasca in ildda now 
lukinR on new activities. 

ARCHITECTURE || II ICTIlIf 
ENGINEERING UIIAr I 1111 
I ELECTRICITY - BUILDING • RADIO 

L I. S, X rc- then* uid ihtiiifi wivih, dflfi and cnN 
B Biai^. a frlp,iillT rclWsa wakin Mm» dl aU. Simd j 

:tl|fal Itu p^ Plipa PwL, A 

■Id, Ih iW xvn. C. tr. tfnwt. fiAi, 

tirkP CHICtaAd TBCiPlIcat CULUflt 

I nyebiii **Trp 

ria kk. Ckhwam 



WLHmmmxTo 



AMERICAS original tXCLUSiVf DIESEL IRAINING SCHOOLS 



POPULAR MECHANICS ADVERTISING SECTION 



37A 





38A 



POPULAR MECHANICS ADVERTISING SECTION 



Physical Misfits , 
Never Win/ 



T he mo^t woruVrful miichlnccvcr inveated could 
not Htnnd up and produce unlei^ perfected* ^ 
it k with that even more wonderful nmehme, the 
human Ixniy. Are y<m ilni^jgiiiK alonpp hoping for 
some miracle to overcome your physical defects. 
haioMh your ailments, anti re.store your vigor and 
'vitality— that miracle never happens, 

DONT LET THE MACHINE BREAK DOWN 

Clironic ailnirnts* dynpi'iuua* biliDiiNuires, rh^umalijirTt, pirn* 

plrN, acidoflie, hrndELcljCei, arc TL<d licht NigTitkln that 

thp macliitirry ifin't funriioninjt rifht — u. nerrw in 
locflr — aonifthinp; in wraiiff— Bimy mpn ct^PTi don't botbor with 
wbiU diey fonsidpT miiror AihuontA. Tliry put ufT from day t& 
day doitii; wanifthinjc nbout ihi^m until the nmebinery (the 
tn^yi breukt duwn, 

REGAIN YOUR PEP AND POWER 

Don't undermimate some chronJi: ailment^ not tealiiinK 
that is pHppinK yniir stirnffth, wfnkenlnfE vital on^ans^ ^ut- 
tim; ofT youf chancea of long lifn and (inrivnN, Don't ignoFu 
Nnture'ji wmrningr Heed her diing(;r signals* Take tho ILrst 
step NOW ! 

SEND FOR THIS FREE BOOK 

"Nature'B Key to Abundant Ornith, Strength and Mental 
Dlfiricliry" will show you how Id build np ynur body and 
brain, aihd make yourself over into a speeimen of 

virile manhood* Write for your FREE copy TODAY! 

BETTER HEALTH FOUNDATION 

Princeton — In — -Tlie — Plnes^ W* Va* 

- — — — - Cfjfj unci MfttZ T/iis Coupon - 

FREE CONSULTATION COUPON 

TIFTTTCR tTKAUTlT l-TltTNllATlOJf, i>ept. ini, 

Prinecton— In— The— rin^ vv, va. 

without oWtgAtlnn. aenfl me a copy of your tree l>oi>k "Nature^s 
Key to Abundant Ilsaltii. Strength and Mental KSIcleney-." 

* 



Addras .... * * . . 

Ciig . . * 



Age * . . . , tjocn parim* * * , . . . , 

AfJrnCritt fSpccf/tfl 




Leam to Hr aw* 



beaul tfu] hsadi and flounei for plcafum and 
proJlt. Be an artist and make big monej. 

Amaziuff KDW csey vay quickly starts you* 
No CX[KiTieae« neesEsary. 

FIRST LESSON FREE 

Send nima and addrte today and only 
to coeer maUJug cost, THY IT FiCEfL 

TOWERTOWM «TUD|0«, PepL Ibid 
111 North Eanai St. biucsaa, m. 



MAII* FOR FREE EWrORMATION 



BEDFORD 




TRADE 

SCHOOL 



1115 Bedford Ave., Dept* fM -17 
Brooklyn, New York City* N. Y. 

□ Aulo Mcchnnlc O Talking Pictuntg 

□ AvinUun Mevhani-c □ VVeldtne 

□ Aeronaut fca .1 Enginerring 

O Refrigeration □ Machine Shop 

□ Oil Burner D Commercial Art 

□ Air Conditioning □ Bign Painling 

□ Electrical Q Window Display 

□ Radio and Television Mechanic 

□ Ajchitecluml-MechanicalDraiUng 

Name 

Addrtis 



^i^trARN TUB — 

^^^HEATREWISINESS 




ntiT ftfiiviffi] ti itien hir treinni mnn 
berf.nic nieiirre nwnerf. niaTiftcef^ 
ami nulvernuMig nii'n* nofuc^iuily 
fralnliig. Low luttH>n — Tviuiy cerots* 
Write Toil A V fur Fltlltl OPUalrjK M. 



l^^THHTRt lHlTirUTE HJIURAHy 



LEARN TO DANCE 

LUKH THE tATECf »T H A M P WOU.OW 

hnOJIDWAir tTEFM « ■ n U ITI ^ 

Til L .4 hew. Simple method leaehca you aulckly and 
e&Hlly, 2 * DiFtEHENT «TEP« FOR ALL 
MOlJfcKN iJANf I.ATlitrr tango. Th* 

modem FOX TROT. The dreamy wai#T 3 . 
The laleffl. SOCIETY BTEPfl wlU make you 
HAPPIER, HEALTHIER, MORE] POPULAR* 
VOtCLL ENJOY DANCING. Kl«rr hnt.k it not iitL^acil 
urmr ta flATi^ Ijiili Dqu'I be ■. miDSityri^. OE:t NOME 
EN JOYMENT OUT OF LEFEt Wfilt fur luiL rwOriilui 
w-hilitiui otliiiilciiL m 

IRVINO ^COLHICK> HT* arwadway, Mew Yarh 

CIVIL SERVICE 

VALUABLE INFORMATION FREt 

COLUMSIAF^ CIORRESPONOE^NCE COLLEGE 
Washington, d. c. 




Him SENSATIOHALSELIEK 

AGENTS WANTED to introduce 

No. d 72 deal consbllng of ID blue 
siodi siiFety rivinr bEsdes, 1 lube or 
tilM.vihB creiun, 1 Atyptic pencil and 1 
Goodrich hone, all qualUy mefehan- 

ri|M. Jt'^ Ud ■n 1 |,rr cf Lb* 4 n.y, 

At +h w]] Din. gfcUlvC, 

SAMPLE DEAL tic 
Dox. 3le doel, Gr* 19c •>. deal 
5 p«ri C*., I 31 Mihi SL, Lc Center^ Minn. 




RAISE RABBITS FOR OS 

VE Simr tTQCK Ai> HT WHAf Y«i IMSI 

HVIHO rmi HiWCtT plMCU-B#ud!ll*h*<l SOTrt. 

I .utAlqr wl BHWtelr Isarart bullirtM 

Him vvr b^i**djRFi, JOe. AddnM 

~ ca, l■^Baa 4po. HkW CjTY, A* V, 



m 

WnWM IMYEn 



n b«tA 



HAVE YOU FOUND VOUR PLAGE IN LIFE? 




^4 bhf) lar iiMcau In biiWDaw. i>> lw<a, 

m p 4 >n|«n«l iivini^T ilAd *1 M^JI tw fBUT IfM Ca|Tf 

qj| Dr* JutliB M. "FMiJiBf V*nr 

^tmn PH whldi wU iiaa^bjliapp 

•I yew fo^H+ pirvim., pT. h ii *willwwl 

■Hl4iw*lYb ■■ t**!* •*uhi1‘ t>f hw**** iLilirf*. wIm CMn 
Irrlp fBU to- *^irvi- tfa * '■Al'liit ^lli. A ■lu^i'nl w( 
«f lurlcK, IlMrtl*. Laipl^; qrMfkii* ii* 
philL»»pl<y; hwlwar ind -pvlrnw in IJnll^ SHliiln 
arwl Ihalijti EfiDaqH anJ wNtnitin; * 4 id au^hcnlali** 
advii»r: Dr, un li^p yn >9 ysw Ef*'* 

arnbiiiDHi- adilm^nf; 



Dr* MAGIL'5 STUDIO of 
SCIENTIFIC THOUGHT. ANALYSIS 

D«pt. IdM-PM nUSREGPNp KICHIOAN 




The NATURAL 
EYESIGHT SYSTEM Gives 
Your Eyes a New Deal 

If you wear qtdiMi, ur think you ihould, our FOUR 
MONTHS' TRIAL OFFER— containing the fniptrinq fiery 
(jf qiaitei ditqarded for Naariiqht, Fa flight, AtHgtria- 
Iftm* Old Age Sight, Eyeitraln, Weak ^ei, Mutcle 
Trouble, ^-c,, ai tntd by USERS AT HOME et thli 
Revolution ary Sy ttenn^-«TI I bo mailed FREE upon ragueit* 



NATURAL EYESIGHT INSTITUTE, INC 



Depr. 4I0-T los Angeles, Calif. 







POPULAR MECHANICS ADVERTISING SECTION 



3&A 



Air Conditioning 



Why you fit into this profit- 

■bl« iww lint-repLsjcfngold'fa.shinned 

jinUDi upd veptllmtlPEByetc!m«(n ractorlei, 
ccncca, homw, with modem aij ooodl- 
Honing equipment?' — und pljinnlitgr rtew 
1)imdjp«9 for Rij cpodititinLiiBl AreWrecu 

- -ruj tfLUldenj, — heAllOJt and veniliUtinif c\~ 




US rln -XsicADiAlteri B.ri<l pliimbera — mii 9 t 

mtfll thlE [ncr^ilfi^drinrnd fair ways o f 



Controlijne. WJnt&r 



IlInrWJiil 

Surmtier 



and 

MadE-lv-ordrr vvatlM^ 

cxMDlort, henJih. aAd hoppln^f 



Alr-eondLtUmc^ working quKFt 

ly r*duH Iwrt tliiH duo w 111 



mueti to The 
humanity^, 
mnierial- 
h and In- 

erenK employe cmclenry — aLr-toiAllLDnRj 
homes iDBure comferObb Imlde 
lum re^rdlQtidof [howealhorard cuLcft^a 
docioTi' bllh— a.lr-condlH0Tved tiwimeiTu 
bdnpt tfKF MB s d nfitoli ihaL soon pay fuh 
tbe InsialLiLlpn^ y 

Atr Condldonlng oneri. you m rul eh*^ 
to get Info « new and jErowItiB line 
gOM-payIng Jebt are COnataOtl? OH^ng 
UD. Like ihc Buto kod rkdlOj Ihla^D^ de^ 
velDpinerit U kireepInE iho coiunin' and 
rc\'olui Lohli ing I nd dairy. y^ / 

What Is the^Tradfr-ln** Value 
of Yaur Pte^ifii^Job? 

matmto w^p« 
lo fit 

r-yourwiT lor kompinmg inai mn »n- 
iLnne to pFovi 

puring yvur^PMfWfMniM^ UDUlJly 
■ddHIsnal^ Inf oniia Elan will adapt your 
ekperirncfl to ona.ol 

paeti/Don't until your job 
okU troA under you— meet the chaivg«« m 
' /Tney come nnd, rU* the wm 

ot pn^ma to hftLer llmBO. 



When ctiaiuiinjr eoiiidUEbna Uinaten to 
mil yeur peMant bow H'k up to you 
-yourwif for aomeminjf floe that t^LIl 

i(dc wilt-voMI ofiipl«yiiH«t 
^ Uaualiy a Httl* 



^kperirncfl to on&of the new Jobs — often ■ 

dferlok'UnofO nfOfloy ao^ beighiar |ar**- __ B 

Mcta/Don't wiLit until your Job la Iclrked ~mL 



— 


Q 

JT^ 







tr pofuillhinJnv Cdutm wfll pin yaa 
briirii (tudj*. fa O effan Ifat*! IhonBcti ud up. 
t4i-<titp iniininF In (klj |*H>dt»hl* pw Hap Ad 
~ <M4t|Uiry aapqwAti.SMd 



l« p(lp lundii|wd <M4tkUiry Hpqi< 

T(^A¥ lar nolUUu. H« AiToPUg 

Amorlcon School 

Hal. ICTIS, broulAvo.dlll(hS4.tCnk«VO 





We FttrnJeb all equipment and materia la 

Including lance phatoHmgxavinc camera complete 
with lampo^ iena and acreen. when you have dn- 
luhcd the OoUlw you can eKtatallflh a riKid lULylnK 
IlhlepQndeilt blUlneos Wltb throqt^ment fUrnkshed 
«r work far DtlkHd at a bLS oal ary. FhotO-Engm vim( 
aff-™ ti™ ■nymbflrlBduitJT. Iwy 

pktunLii Ihkf Hill of P*7p(Jer W *9 tiiB.!*; afia«d bjl tppi^ 
f Ka li^ [ab-h mo. Eun (kkI twnar * liO* lAMAk^U. Wrlu tedpr 
4*1^1 Jf«.™ lUMP BIiMlmiiid •Klrh wucdifitkI nm «piiprn*Bl 

^ M FWbUIi, Ynu wQl tuaLbi DMLF-i-tlla wiy L]^ 

' ajHtPii fahaal at Plwtg.'aTtH*l*«i P*Ht TIP*. Amwe. M*._ 



piri. 

flpn a ITT' I'D bulllft 
P«1S« Fi.r I3a37 



AERO BLUE BOOK 

plwiH aw«f t£D‘ d-iniirrBl nbpbiiHfi n^^ptu fpdB> !}□ I/. TKO Ik.b' 1414 

Muilt [Ml Hin juf-Jj—- A'IpK' HiUHl HiiDtivd. liAad Burknl tpJih tvf ^pidHir ilJt^ 

OBWliJanamliPB tif it! UaJ'PTBriian.Ptllld, AlbiTHt ptiulBB'hirtiMlBn'L^ nulcicvnT 

FREEI £ 

MTirt il.KJ PiHlpiid 

AIRCRAFT 

122 pi He ST„ 



1 f gif4* Bdw, TmiF thalH "nafr ta CluHMi ■ FIjlaF 

hwt'' I# QA llL^Tfal. k Uiwl AUpUgl." 



OISTRI&UTORS 

ST, LOUIB^ MO. 



$1 QO 



Poatppfd 



RADIO 



EASy WAV TO 
MAKE MONEY IN 

Up to $3 an hour easy iQ a abort time. New tmm- 
ing method and service equipment offer Btarts }^oil 
earning quickly* Detiila of no-coji pUn aent FREE. \!^i1ic 

Radio Training Association oF America 

Dept PM-40', 451 3 Ravemwood Avt.j Chicago^ III. 

RA Old. pu¥lic aodress. 
ELECTRONIC WORK 




Ifammwt adr Caurvpa 

pn— ELECTRICfTV 

f{pHHPllMlT CtuuTH No. 113 ItiDOtT Blld EnoEln ol 4jBe(rMlT 

--TF^ EODpIbIO HTLd UbdanlJIBdnlllB. CullFW- KiBr Il> rOTtM ndio. 
buMio iMbdriiMv pliota rlBBmHili> *oit. PiitjbbbUt fIbu ib4 

<rp-lD-dnlB. Luw.'irt bnit VH|un rnqfMP H AbibfIc*. 

ParmBBt jfan CllJHl (•.■r WrJt* fTTT CbTiIuc. 

LIHCOLN ENCINEERmC SCHOOL. 8SS-T S. JZihSi, Ivak 




EdifA $S5 to $75 n wwk ns sn Auto Mechnnlc. Never In 
the liLBtDty of the automntlvc huRlnesa has there been 
Buefa a demand fnr TRAINJLD fnen. weeks rnilnlnit. 
bt 9 you fi>r a Job ihat*a wnlitiii'it for you or to iupcn your 
own repair shop. Riiad. what two MeSweeny rralued meri 
have dfinu. Huadreda of others can tell you facts equally 
ImcrenLlng. I>on*t loalt for a Jubl TRAIN for ItJ 

Pamlb Pa. 

Dear Mac t Ptsaae Forward me 
your catalog. E want It Co 
add to my travellDd aOu'iFv- 
nlrs. I am working tn a 
unodem garage although I 
hare been out of icbool only 
four wroka , tlianka to Mc- 
S-WRUj Training. My brkt 
fcgiuda to all. M. KJuihauk 



Fe<^r, Ark. 

E>«r MaC; JuaC a lew tlnoa 
Which might In tervAt jOu. I 
left your Bchool two yesrt 
ago laiC May. Slq-ce 1 lefr I 
have not aord H day I eoutd 
caU *'^faard I have 

tjccD working ever aJnee i 

left and have averaitEd Id my 
emminga S17J.Q1 a month, 
Jn SUHe of the hard Cltnea. 
Many thanka. Tboa. J. Sharp 



EIGHT WEEKS ot Actual 
Shop Training 

No books or lossonJ the Mc$woeoy way. First you leam 
the '’why'* of everything you do; then under competent 
Instructors, you !?0 the Job, You work on real equip- 
ment and macblnW, with the real tools of the auto 
expert. Iji eight short weeks you are TRAINED to 
hold dow'u fl permanent BIG PAY Job. Any man Ifa 
Co !i0 can loarn- Write today for New Low Tuition Offer. 

AVIATION GROUND COURSE 

Aiiatlon la coming and coTnlng fasti Prepare now for the 
wonderful opportunities of the future* Mch plane n«.-ds 
many mechanics on the ground. 




In eight wpuka of Lniexitlvo training; actual shop work 
wlfh real tools on real equipment; V'au w||i be qualified 
to accept a Big Pay Job a* an Auto Mechanic- If you are 
not sutlsFted with your qualifications* your tuition wilt 
be refunded. 

« 7 «fa«fa|wi Writv today for Big P»e Rook oo AtmoS. 
^ file facts, about iobs. aad Low Tulfloti 



oldl I 

for J 



Offers. Malllag the coupon d'oea NOT 
■ate you. It obhgsccs ME to tell YOU how you coo traJq 
■Ig Money In eight ahon weeks. Address [>ept. lO-lOi 



MeSWEENY SCHOOLS 

AUTOMOBILE — AVIATION 

CLSVELAND, OHIO KANSAS CITT, MO. 

Mall CowpsFH tf» Onv Selio-ol N*«r«vt Toh 



Mc^wesny Auto and Avlstlon School, 

l>cpt. 10-10, Cleveland, Ohio. Kansas Cltyi Mo. 

T^lchoui cool or otilljmtlon. Btiiul me your PU FRKE Boot aa 
AiiiOfl; jilsn full lafomuiUDn ahoui your low tuUloa odet. 



Name. 



StrwC. 



T'Owq State, . ^ ^ , *Age , 

TTJlien writittfj to ndtiurflsdr# uietilfon PopuJar Mvchanica 





POPULAR MECHANICS ADVERTISING SECTION 









Thrtii fo Uaeqstaffed WorM’W/de Performance rorfh fhrs» 



z' 910 ^ 
2,400 METERS 

02.000 MILE 
\TUNING RANGED 



IVadio 



Ifuaranfeer/ 
WORLD‘WIDE ✓ 
RECEPTION * 



B efore ynn tuy cmy 
railiiif uniH f<ir FREfc: 
of thi' ncrv Miilu pjit 
" J f tu L-n t [i A tl h i V P r K :i ry‘" 
fulitluK. ^rpfcir yOLiPM'Sf iIdv: ifiiiiiy 

■vtiAiiLLN wliy-rtvrr 1 ’UTipt'if^r] nci t ip* (pinl r<in- 

ioititrs hnVti (jtmpht ihcif TjhIhis ilirF.Hrt frein 

LiilK»r:ii , Otul Navi'll frncii Iq 

Hi why Micl’vcNl nulioa. ouT-pcrfarm wts 

up luSJOft HJjilmori?. ’i'uilft[>n,f'an niJ)J(C a poaitiA'w 
Kivi ng r ram ;W *^h. i o & i '• □ hy I m y i nn t hi* m on? crrinnmiciil way. 

’Why be cont-ciiL with urihtuirv !»rn-atle<l "All-\V;ive' \ "Dun 
\V'ttvif"^i, "Si<Lp or "Tn-\Vai'c" ryveivera when ^liltwe^^ rivce 

you moro wave leiOKihi in irnliiy'H perfect [y ilt’Vfli.j>«i lU-tuba ^ufWT 

ile hito ALL-N\'A’fc'E nuLici lliaL um pri.ivrn hv fnur yeara. of eucee:^ . . . thjl earrv 
nil irtHl*L'liiJ (tiluninlci^ uf ftirngn n'ce[ttinn1 Thf^it LtllcT, moro poKcrfiil, L'lrurf'p 

tonedj Buricr fli-lLhclivn radioii 3un-e F| \'E d?yf inct w.'i vc iinhils; ullru »-li.orl| ?JmrL, |Tmic 
mndiunirLiFciHtlcaati^ jtnd JoiiR. Their ipvaier nil- w ave ( uiiinj: of IMo 2-HMii - 
(ItJ tni’(im’ycl(» lo i2‘ l\C) f-nnlilca yoit to tune in ^IntmiiS I2,<’IM1 mill?#; aw'oy 
yilii clear loud speaker reception. IS'rilt TUDAV for hew MILE L-atidos-l 



WORLDS GREATEST 
RADIO VALUE 



Sn^i riJU rjiD vnjflT r-u^r A mrri ran, CnimitiiiTi, pDlie?. 
AriLjEriiT, t uiiiiriprrijJ^ runitBrjir jniJ brLrAcIj'ii'M 

Biitl (Iriive timr dtlirtu Ahii 

ru" w mj-irFriLPiir Errini UM- 
F,|LinfUi] •i,]rl<l'»'iilf‘|N'rrafrti- 
iniiifl. Nuw, roucfliri riijiiy 1 hr 
]>X-Lii* liipUby arjkt I'friirr 
eErliriJi'.Jv r>i Irani niiiirQ j,,|' 



iv-ni 



■inL ThnII 
\ Kw 



"Mn.trnJJiSiE*"' 
Lml- rbH'Lh‘‘± niu^liS 
. . . iJrLirliL Ln tO'riy 
?^npj:iFLa . . . L'^tni rn 1)i^ 
rr„i.i VK2M1V P'-t.l- 
[ot 0iu ury-J'.iivltip; TulIj. 



50 ADVANCED 1935 FEATURES 
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Jiwji ITulirw, Ilirk»[i3 CUupJHIf CalSrrt. 

K(il !!iaiiltm.H|i*rwNO'(^ullivnit, Gl-Nia i^inTl 
MBilOiii|rr Aai^niariMKnr«if tlv iajiv>Fi4^iHtw 
prrfn' iJir MuEmvl nifiii twam ii |pvM lltAiN 
the iiipFf jUi-mn 1 1 1 |Njiki khal ifirr ijntm*. 

UrIIniMI rrtt’Hkjrtf Wimp ^irn Avilf. Mi4 
■nc. piTr* r*v l r;pi> psHMin vnt i1 mil >llf 

Ipii, I[£f*i4a IrTT^^iifa oniiBHipT, jpuiri4l«p 



TticreLftpe arr siihn Ea rreglt ill liSfiliP-^ fSiiLi' I'fS’M 

^UDp. Ituy bFJirrE I be Lui; jilvanrri' « , , pfi'W'i , , nLLIc ytyi] 
rrilk inkp itivtiiitii^i' nl .VtjiI*r^EV f{>r. »ii.Mhii| -l-nliKs 
N'th tnlurllFMldi'^ |»rivfiln ti? T'"?- Vnu cun nrtSrf ymir fadin 
frnm Ihr nri*- Jtidurnl rn'jUie Vitit ■■ murb ry^rljintv cd 
p4tl»f*FtjnTi Bi if j'Oi* ntne ra ^i-lt-iA i1 ib i>ijJ rinJjii 

^ livMrMlii'iri. I'lMj lAve iii-L 5|1 ■ vt Itr^i yi-ii 
|'”v iJirFnl Eiiu |irin'4]ar 'W3V , . V''A 'ill 

r'Id’I-’Tr Pn.,1 Ildil.1 .1, U.., - . AM r 
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4NAZIMC 10-l>i4Y FRKF TR.I4L 
OfFfRpAWD NEI% I^IS CATALOG 



r'hl-JG Eriul . , , B- |IO|<L a 'i dVi ill vi-h |:nl'^ . 

rilJill lb 1 ipijf hrjrriii. ^ati-'Frlr'':iiTi KUiifi 
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Itgn and maU i^aupan 4f, 1.(00 lU-mf NPif PdOrtll «n 
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MIDWEST RADIO CORP. 

DEPT. ED- CINCINNATI, OHIO, U. S. A. 

£Ttabliih*d 1910 Cobl* Addrw HIfbco. . * . « All Codes 
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All Power from the Sun 

I T IS not what-wc know that is so important* It is what 
we do not know. Most of what we know can be found 
in libraries, In the minds of people and in processes as 
they exist today. But wc have no conception of what a 
small percentage this is of what there is yet to know. 

As an illustration, we perhaps do not recognise it, but 
everything that ever moved on the earth has been moved 
by energy which came directly from the sun. Our coal 
and oil deposits, our forests, our crops and everything that 
lives on the earth is simply an energy contribution from 
the sun. 

We do not know, except in a very superficial W'ay, how 
the energy which is given out by the sun is transmitted to 
the earth. This, when understood, w^lll open up an en- 
tirely new' conception of things that can be done. It is not 
difficult with this information in hand for even the most 
unimaginative person to predict the propulsion of airplanes 
by radiated energy with the power plants located on the 
ground. 

Each year we discover new things, which a short time 
ago we did not even know existed. I cannot help but fee! 
that in a very short time wc are going to break loose an- 
other great piece of basic information which will keep us 
industrially busy for a great many years to come. 

By C uari.es F. Kktteriko, 
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FIGHTING fAe DROUTH 





\ SHELTER-BELT of trees 100 miles 
* unde and 1,000 miles long reaching 
from the Canadian border to the Texas 
panhandle — this Is President Roosevelts 
answer to the greatest drouth the country 
has ever known. 

Beginning at the northeastern corner of 
North Dakota this protection forest belt . 
will stretch through the Dakotas, Nebras- 
ka, Kansas and Oklahoma into Texas. The 
area immediately affected approximates 
20,(KK).000 acres. Of these, about 1,820,000 
acres ’will be planted to trees in the form 
of windbreaks running north and south, 
planted one mile apart, making approxi- 



Shateh S^nuirnf Sh^U^r B*St at planned ond Pack 
Horn Carrying 4^000 Yaan^ Planting 

rods wide^ covering fourteen acres out of 
each square mile. 

*'If we can establish this zone,” says Dr. 
Paphflftl. forest ser\nce expert i n 

charge of the t^hnical phases ot tne gr^t 
project, *‘we establish practically a humid 



malely 100 parallel tree rows each 1.000 
miles long. Each windbreak will be seven 



belt m this semi-arid region. For trees 
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which would not have 
been delivered to Ihe soil 
beca^Lse of the winds are 
deli%'^ered and retaLned 
over a whole shelter-belt 



PkHito CmrtcxT TF^ FunriL Settlre 
Formmt Strips at Pttinntd /«r Plain* Suctian and a Finm Wrndbrmak Which 
Has Been Very Effective /n the Plain* Country 



create water. They draw deep from the 
soil and evaporate tremendous quantities 
of the precious fluid into the air. Seven- 
ninths of our rainfall is derived from land 
evaporation and only two-ninths from the 
ocean. The humidity of air among forest 
strips is from five to ten per cent higher 
than in open prairie country. 

"Windbreaks cheek the velocity of winds 
sometimes thirty to thirty- five per cent. 
This has been shown in tests where tree 
sfrtps 600 feet' apart were used. Further, 
evaporation between the strips w'as re- 
duced thirty per cent. This means that 
hundreds of thousands of tons of water 



area, 

''Windbreaks also act as 
Sftowbreaks, They catch 
the drifting snow of the 
sweeping winter winds 
and hold them for future 
moisture purposes. They 
also afford defense against 
the bitter, icy blasts that 
drive over the treeless 
countryside, and serve to 
hold in cheek the ‘black blizzards/ those 
terrible summer dust storms bom of 
drouth conditions/^ 

The Great Plains region is a region of 
virtually periodic drouth. Since coloniza- 
tion of the region, the ground- water level 
has dropped from eighteen to twenty feet. 
But more damaging, perhaps, is the loss of 
soil from the area due to the high winds 
that sweep in from the more arid regions 
to the west. In these storms the loam and 
fine sand are first to go. What is left is 
called "blowsand,” A semi-desert condi- 
tion prevails. Or the wind whips off the 
topspil down to hardpan, leaving nothing 

If 
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to which vegetation can root These bar- 
ren, wind-swept lands are exposed to the 
ravages of rainfall and melting snow* Rain 
rushes off them in torrents, carrying with 
it what little soil of value remains from the 
winds. Deep ravines and gullies are erod- 
ed over the land: wrecked farms follow in 
the wakci agriculture languishes, farms 
disappear^ drouths soon establish them- 
selves iMetween long separated rains, mis- 
ery and suffering become the lot of the 
once prosperous community folk. 

One of the first steps in the establish- 
ment of the new experiment will be the 
setting up of a chain of nurseries where 
the forest seedling will be grown. Trees 
native to the section through which the 
forest grove runs will be used* Those for 
the northern area will be, green ash, burr 
oak, native cottonwood, red cedar, blue 
spruce and native western pine* In the 
southern extension of the line utilization 
will be made of the osage orange and the 
native oaks* Conifers and shrubs will be 
used on the outer side of the belt to take 
off the inner trees the first heavy on- 
slaughts of storms* 

The economic value of the shelter-belt 
may be summed up as three-fold. First, 
protection of farm lands adjacent to it. 
Second, supply of the country through 
which It passes wdth wood, a scarce article 
on the plains. Third, stoppage of wasting 
of land through erosion, both by w'ind and 
flood, creation of work and checking of 
drouths. To fence the windbreaks will be 
a great labor in itself* Thirty to fifty mil- 
lion fence posts will be required to hem in 
the forest, 30,000 to 50,000 railroad cars 
will be required to transport the posts to 
their destination, and 200,000 miles of 
fcnco wire will be needed. 

Only land planted to timber will be ac- 
quired by the government. Strips of land 
between the shelters will remain in the 
hands of the farmers* The total cost of 
the project is set at $75,000,000* Ninety per 
cent of this will go to the farmers, largely 
for labor in establishing the belt, plowing, 
fencing, planting and caring for the trees. 
Large-scale planting will begin m X936 
and the entire area, it is expected, will 
have been planted in the next ten years* 
The rate of planting will be about 130,000 
trees a year* The total planting will run 
three and one-half million trees. 



BABY CAB WITH VENTILATORS 
IS FREE OF DRAFTS 




P«rambu/atar with Small Winitoufm Which Can H* 
Adjuai^d ta Ptavida wffAittft J3ro/fc 



Draftless windows in a streamlined baby 
cab prevent gusts of air from striking the 
little occupant. The windows are adjust- 
able like those of the modem motor car, 
and allow ventilation in the perambulator 
but eliminate the drafts, 



DbGS HARNESSED TO RAIL CAR 
HAUL BUILDING TIMBERS 

How to transport building materials to a 
site far from good roads in northern On- 
tario, Canada, was solved by utilizing dog ' * 
poweh to puli a small rail car. The dogs 
hauled the building materials in a fraction 
of the time it would have required to 
transport the loads over country trails. 





Oratilint Showing HoW Ttar Gat, EiwCtrie Alarm Signala, Sounil-Sttaitw* M icrophotitt^ Sa/tty Glaaa dJiil SaU-Clotitt§ S&far Aid tht Human Guard* JH 

l*rotacting tht S2^&0,0OQ Ottptay of Dlamanda qt the IVorld^i Fair 
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ROBOTS AID HUMAN WATCHMEN 
GUARD DIAMOND TREASURE 

Thousands of visitors have viewed the 
$2,500, <KM) display of diamonds at the 
World*s Fair* but few have had any knowl- 
edge of the extraordinary precautions 
taken to guard these priceless stones. Vis- 
itors have seen an armed guard stationed 
on the floor and another guard peering 
through shatter- proof glass in an armored 
coop under the roof* but these human 
guards are only the first line of defense. 
Mechanical devices electrically controlled 
constitute the real protection for the col- 
lection. The display rests on tw-o slabs set 
flush with the tops of two safes. The safes 
are enclosed in a glass case and inside the 
case of heavy shatter*proof glass is an- 
other glass case with sides and top more 
than an inch thick. By pressing a button* 
the man in the guard room can cause the 
gems to disappear and the safe doors to 
close in twelve seconds* In case of attack, 
another button in the guard room releases 
a mild form of tear gas intended to clear 
the room of visitors. A third button re^ 
leases a gas so strong that no mask has 
been found to withstand it. The man in 
the guard house, by means of mirrors, 
commands a view' of every occupant of the 
room at all times and is in a position to 
shoot down anyone tampering w'ith the 
safe without danger to himself. Sound- 
sensitive apparatus connected to the safes 
also relays an alarm to the American Dis- 
trict Telegraph company offices the instant 
the safes are tampered with and a squad 
of armed men can reach the diamond room 
from these offices in less than two min- 
utes while a city police squad would be on 
hand in less than six minutes. The man in 
the guard house also can flash an alarm 
to both the A. D. T. and the city police in- 
stantly* The man in the guard house and 
the man on the floor change positions reg- 
ularly, but the guard house door cannot 
be opened without setting off an alarm in 
the A. D. Tp offices except when the guards, 
inside and out, press the proper signals. 
The guards are on duty day and night, but 
at night all entrances are locked and there 
is no way of getting to the diamonds in 
their safes set with time locks except 
through the guard house door which 
sounds an alarm in the A. D. T. offices if 
opened without the proper signals* 
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Mechamcai Archtr Which Wm Designed tv Test 
fndi LrirfiTdl A rt-Q far Stfuight Flislit 



ARROW TESTER SHOOTS BETTER 
THAN THE BEST INDIAN 



No Indian marksman could hope to com-^ ^ 
pete wHth a mechanical archer, a machine ^ 
designed to test arrows for straight flight* ^ 9 
The apparatus is used to test arrows for 
archery enthusiasts and measures the de-^ 
gree of accuracy possible with each missile 
released from it. 



COST OF GASOLINE IS SHOWN 
BY PRICE GAUGE ON PUMP 







Motorists can teU at 
of the fuel which has 



a glance the price 
been pumped into 
the tank if th 
gasoline pump 
equipped with 
price gauge as well 
as a gallon 
Metal arrow's 
price tags indlcata^n 
the cost of the gas- ^ 
ollne when the 
level in the 
tank falls to any 
of these 



to an 
arrows. 



The price cards are inserted in slots and 
can be changed if t^ price changes. 
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"Giant Plane To Cut U. S.- Argentine Time 




*S 




300^00 CAhDL£ 
PO^kn PAFIACHOTE 
FIAF^ES CAPAlEp 
AS EMEPOENCr 
SICJN AL3 



CAnfiiCD BENEATH 
■^FNC ON BOTH 
SIDES 



FLAP PERMITS 
LANt^lNc;. SPEetis 
Aa LOW A3 6S 

" MILES PEft NOyR 



PRATT AHD V/UlTmkv 

^■jpeouiarced \ 

KORKCT£N01Ni;S^, 
3QLAPeD 
VAAJA&IE PITCH^^ 
HAMiLTOrl 
propellers / 



SECnONS OI\ 
IDVtrERI 
aSE AS PLATPC 
tN SERVICING 
MOTORS 



AIRSPEED 

INDICATOR 



TCK/EA AUPPO 

^ ^WiNO,pp>- 



VtEV OF A MOTOR 
FROM ftttOW 



ftAOlO direction 
F mOER 



RADIO , - 

opEbatOk 



ISO'PCMJND 
ANCHOR AND 
VINCM ^ 

'stA AWCHOai^ 

LK CDNTAt|i||Sr 



MECMCiNIC 



SEATS 



\ PILOT 
%iheels comtrol 

STABILIZERS 



fPfSStNGERS BACCACE 
AND SMOKING 

compartment 



FIRE 

EXTINGUISH EOS 
UNDER FLOOR- 
CONNEeTTO 
EACH MOTOR 



Flying Time htfwttn thv United Stattm and the Argentina Will Be Rttdueed by Tula Dayr When the 
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Air Clipper Seats Thirty 'Two Passengers 
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*^og Strained from Air by Chemical ‘Curtain^ 



SyAtetn of Nox^es Which Puur LiifuiiS 

poting tht Fag 6y Condtnaing 



Fog, the deadliest menace to the aviator 
and the mariner, has been dissipated suc- 
aessf Lilly with chemicals in experiments 

]de/jt)u^ K. 

Windd^s of Diving BaU Are Three Inches in Thickness 



the Massachusetts Insti* 
tyle of Technology » Nqz 
zl^ fltt^ into a 

pipe 100 feet long and 
poured a secret liquid 
chemical into a roll in, 
fog which had enveloped 
an airport. Three minutes 
later, buildings 2,000 feet 
distant stood clearly re- 
vealed against the back- 
ground of turbulent white 
vapon The chemical em- 
ployed collects or con- 
denses water vapor in the 
air, causing it to be pre- 
cipitated as raindrops 
fall- The method may be 
a major step in reducing 
the hazards of landing 
aircraft in fog for it opens 
a path of visibility through the vapor just 
as though a big plow were moving through 
it and pushing it to each side. 



Arr, Dixai-^ 










' When Dr, William Beebe, famous deep- 
1 sea explorer, resumed his submarine re- 
search this year off the coast of Bermuda, 
he descended to the ocean Boor in a large 
metal ball, known as a bathysphere, the 
construction of which offered a knotty 
problem for engineers of the Gejagrgil El ec- 
tric company, More than half a mile below 
the surface the pressure on this sealed 
globe is &80 pounds to the square inch* The 
sphere was made of steel with waUs one 
and one-half inches thick but the big 
problem came when windows were dis- 
cussed- Windows were essential to make 
the necessary observations but ordinary 
glass of sufficient thickness to withstand 
the great pressures would not be suffi- 
ciently transparent. Instead of glass, the 
windows were made of fused quartz eight 
inches in diameter and three inches thick- 
The quartz selected Ls more transparent 
than glass and has a compressive strength 
about six times as great. The three disks, 
after polishing and grinding, were sealed 
into cannonlike projections of the cham- 
ber. The middle window is for visual ob- 
ser\'ation and for fey^using a camera while 

I ' A, . <1 i'.f fl ' 



the side windows transmit into the ocean 
depths the light of powerful electric lamps, 
the rays of which meet in front of the 
middle window. The bathysphere is large 



Dr* acfbv'a Bathysphfirit, Showing the Windows 
Mod* of Fvtcd Quarts. Thrmc inch** Thick 



enough to accommodate two observers, but 
there is no extra room when all the equip-V' 
ment is taken aboard. It rests on a jvooden 
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so it stands firmly on tho ocoaji bot- 
tom, Access is gained through a *'man- 
in the top which is bolted tight from 
the outside. Observers breathe with the 
aid of a twelve-hour supply of oxygen 
contained in small tankst the vitiated air 
being absorbed by trays of desiccating 
* chemicals. The sphere weighs about 5,500 
^ pounds and is lowered by means of a 
\ hooking device and steel cables attached 
to the top. There is also a cable supplying 
power for the lights and a telephone by 
means of which the occupants can con- 
averse with attendants on the surface,^ 

^ BLADES INJECTED INT^RAZoff 
FROM METAL CUP 



Fresh blades are “pumped” into a safely 
razor by means of an injector in the form 
of a metal clip holding twenty thin blades. 
To fit a new blade^ the injector key is in- 
serled in a slot in the razor head and a 
slide is pulled back and pushed forward, 
<^^This action ejects the used blade and in- 
serts a fresh one from the clip. The razor 
itself is light and so shaped that it is bal- 
anced to shave at the hghtest touch, mak- 
ing it possible to follow the contours of 
(he face with tHe natural motion of the 

‘ < r 



Air Filter Which /femoD« Dost and 

ond Diagram Shaming Ham tt Operates 

len but soot, dust and dirt. The filter can 
be plugged into any light socket and oc- 
cupies no space in the room, Tlie motor 
and fan are on the outside and the filter 
rests on the window sill with the window 
lowered to hold it in place, A spacer is 
provided w'hich is cut to fit windows of 
?^arying widths. Other windows and doors 
/^are kept closed, the filter building up a 
ly^ght pressure sufficient to force out ex- 
iiausled air through cracks. It supplies 
ViJljOOO cubic feet of air per hour, 
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injeetar Which "Pumpe" Frerh Blade into Safety 
Razor from Matat Clip ofuf Efectt Uted One 



WALNUT HUSKCR IS OPERATED 
BY TURNING A CRANK 

Husking black 
walnuts is made 



^easy by using a 

hand, thus nlwavs presenting the beard 

squarely lo the blade edge. , « h » c h is 

& Lf f » turned by a crank, 

j / It consists of a 

AIR FILTER REMOVES p6li1eN • 

AND REUEVES HAY FEVER J the , 

Relief for hay-fever sufferers is offeref^d^usking wheel 
an air filter which, it is claimed, re- which rubs the 
moves about ninety-eight per cent of the'V? outer shell from 

pollen grains from the air. It has a noise- ^ the walnuts as they pass through the ma- 
less, motor-driven centrifugal fan which ^ chine. The busker does the w-ork much 
forces outside air through a filter screen faster than it can be done by hand, and 
into the room^ removing not only the pol- also prevents 

Q_ ' 
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Witey Demenxtrntin^ His High-AlHttnie Suitg and In- 

ttrumeni Pttntl of Stratosphere Plane 



WILEY 



main objective of high- 
* altitude flight is to increase the 
speed of travel. It is to develop 
practical methods of flying at as 
high as 50,000 feetj where the at- 
mospheric pressure is only two 
pounds a square inch, that I have 
prepared a plane and special 
equipment. 

To fly at extreme altitudes you 
first must have oxygen, and on 
top of that pressure to force it in- 
to your lungs and to keep down 
the tendency to bleed over the 
entire body. The thirteen pounds 



POST 



differential pressure at 
high altitudes, compared 
with sea level, affects ev- 
ery cell in the unprotect* - 
ed body. Blood vessels in 
the eyes may rupture and 
cause permanent blind- 
ness. Heart action is af- ^ 
fected, and other serious 
changes may result 
Therefore, for all serious 
altitude flying, which we 
are coming to sooner or 
later, it is necessary to 
maintain pressure around 
the body by sealing off a 
space and pumping air 
into it. The same is true 
of certain parts of the 
plane itself. 

In my opinion, to seal 
off the pilots cockpit 
sealing around all con- 
trols like the throttle, sta- 
bilizer adjust'ment and 
retractiblevlanding gear 



Ir .V . 

’ By WILEY POST 

Flyer 
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AT ALTITUDE OF 4S^O FT. Pl.AKE 
TRAVELS A MAXIMUM SPEEO OF 
S50 MILES PER HOUR 



VAf*IAtll.t PITCH PROPELLFW 
pnot4 i5 ro 40 



TWO GASOLINE 

^tanks in wing 



would involve prohibitive weight. My idea 
is to employ a suit, something like a diver’s 
outfit, which the pilot can wear, and which 
can be blown up with air or oxygen to 
the required pressure. Such a suit does 
not weigh much and is flexible enough to 
permit normal handling of controls. 

For maintaining pressure about the pi- 
lot I use two different methods. First, for 
fi>nng to about 35,000 feet altitude, the suit 
is inflated with clean air from the engine 
supercharger giving it a density about 
equal to that at 10,000 feet 
Two lines from tlie supercharger carry 
air to the suit. One goes Erectly to a nee- 
dle valve that can be controlled by hand. 



Diagrarn Shewing Itfmthud of Suptreharging f Note 
That Ali Movable Parte Are Arrn'fAt ia Prevent 
Being Affected by Stratvephmrie Canditians 
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TKe other makes forty 
Uims around the exhaust, 
and then oojuiects to a 
needle valve. Lines from 
the two needle valves 
merge into one that con- 
nects with the suit at the 
top of the helmet. From 
the lower end of one leg 
of the suit a line runs to 
an adjustable relief valve 
on the instrument panel. 

This valve can be set to 
any pressure. By adjusting the two needle 
''valves much as you regulate the handles 
of a bathtub faucet, I can regulate the 
'temperature and amount of air inside the 
suit. The second method of inflating the 
suit, used for extreme altitude flying, dis- 
penses with the entire supercharger sys- 
tem and employs an oxygen generator. 

Normally a pilot can fly with ease at 
20,000 feet altitude without auxiliary oxy- 
gen for short periods. When wearing the 
suit, I fly up to about 13,000 feet with a 
trap door in the helmet open. Before go- 
ing higher, I close the door and start the 
■"oxygen generator, which will operate five 
hours on one filling. When using the su- 



percharger for inflating 
the suit for flying up to 
35,000 feet, an auxiliary 
tank of oxygen is avail- 
able in the event the 
gine stops or the super- 
charger fails to work for 
some other reason. 

The airplane itself is 
equipped throughout for 
stratosphere flying. It is 
of standard design, a 
Lockheed, and is powered 
with a Pratt and Whitney 
engine that develops 775 
horsepower at sea level* 
With both stages of the 
supercharger in opera- 
tion, this engine could 
turn out 1,400 or 1,500 
horsepower at sea level. 

The entire ignition sys- 
tem is supercharged. The 
magneto, cables, spark 
plugs and other parts are 
fitted with a special air- 
tight harness resembling 
somewhat a system of ra- 
dio shielding. The entire 
system is pumped up by 
the supercharger to a 
pressure approximating 
that at 15,000 feet. With- 
out such supercharging, 
the ignition would not 
function properly much 
higher than 25,000 feet 
because electrical dis^ 



Topt Patt'a Piantf tho "Winnh Mae,*’ iPith Mdlor 
Covtred for Stratasphere Flighty Center, Coaling 
Syttrmi Bottaiit, uffthcut Hood Cottering 
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charges would occur in the rarefied air. 

The plane uses a new gasoline having 
special properties preventifig undue loss 
of fuel by boiling off at high altitudes. 
Ordinary gasoline boils when the ternj.^er- 
ature is 100 degrees Fahrenheit, and the* 
pressure is seven pounds per square inch. 
At 50^000 feet altitude^ the pressure is only 
two pounds. Therefore, such gasoline, 
w'hich probably left tlie ground a half hour 
before at a temperature o^ seventy de- 
grees, has not had time to cool sufficiently 
to prevent great loss by boiling. 

I believe that, in the future, all flying, 
wdll be done at altitudes of 50,000 feet ok- 
so "when the distance is great enough tq 
** ^^nvarrant climbing to that height. Traiis- 
' continental and tra ns -oceanic hauling of 
^passengers and freight can be done in oiic- 
«half the present normal ffuie, simply lay 
use of suitable superchar|ing of engine. 
V pilot, and passenger cabin. No radical 
changes in plane or engine are necessary^ 
“^ 1)111 of course further refinement of plane 
engine design and improved metliods 
* ,lof streamlining will reduce the lime even 



'^further. 
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BARREL TYPE OF BOAT RUDDER 
MAKES QUICKER TURNS 






' $ 



water taxi boat in service at San 
is equipped w'ith a barrel-type rud- 
fitted over the propeller blades. It is 
that with this kind of steering 
,boat answers her helm more 
p*,due. to the ^greater ^rface^ oq 
water pressure is exerted when"' 
making a turn, the device acting much like 
double rudder. This type of steering gear 
protects the delicately adjusted pro- 
blades from damage through con- 
with floating objects. 



B^^Qt Barr^ Raddvr fitting aifmr 
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Hamf-Oprralrd Emu/^ffirr IVhrrft 

T urning MUJf on J flwfter into Cream 



MILK CONVERTED INTO CREAM 
BY EMULSIFYING PROCESS 









Reversing the process used in manufac- J 
turing butter, a small hand-operated emul- ' ; 
siiier converts milk and butter into cereal 
or whipping cream at only a fraction 
the dairy price. The economy appeal" of ^ 
the emulsifier lies in the fact that butter > 

fat sells for less as butter than it does 
cream, and skim milk or dried milk canS 
he used. The same device can be used 
mixing ice cream, salad dressings, eg&^ 
malt and milk drinks. Inside a bowl is 
small pump with the piston attached to 
the handle. Operating the pump handler 
forces the Liquid through narrow grooves, 
breaking it into jets which strike the walls 
of the emulsifying chamber with sufficient 
force to dis^pt fal ilobules^ forming a 
'creani or binulsirfri. adjustments ea 
be altered to make cream of salt butte 
the salt first being washed out and then 
the cream is made in the usual way. 
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to provide a dehydrated 
air space betweeji the ^ 
panes. This type of win-^. V 
dovv also eliminates con- V 
dentation on the glaa^' - 
unless the inside humid-)^^ 
ity is very high. By re- 
ducing the flow of heat ^ 
and cold^ about fifty per 
cent of the usual heat loss ^ 
through windows is pre- 
vented by the double 
gbdng, tests have indi- 
catedn It is also expected 
that the double-glazing j 
idea will be used in re4^, ' 
frigerator display cases ^ 
that are now so generally- 
employed in grocery and ^ 
meat markets. 



POWER 'BRAKE UNIT 
E.\SY TO INSTALL 

Designed especially for 
light cars, a power brake 
increases the efficiency 
of the braking system and 
is easy to install since it 
can be bolted to the 
frame. It is of the dia- 
phragm type, has a self- 
alining pull rod without packing and does 
not freeze in winter. No change is made 
in the regular car brakesp pow'e^j frtim the 



5f«<‘ Eyebar^ Stft in Ce-ncre## Wp'H Maid ot 

i. tha Giant Cablti Supporting the O^Iand-San Francisco Bridge 



EYEBABS SET IN ANCHORAGE 
\rax HOLD BRIDGE CABLES 



Giant cables which will supp^iri the 
great double-deck suspension bridge 
spanning S an Franc isco ^ b av between Oak- 
land and "fean Francisco will b"e 'Uied 
do^rn^ to sturdy concrete anchorages. Big 
eyebars are set in these anchoriiges and 
I other eyebars will be attached to them. To 
dhe latter the two cables will be fastened. 
kEach cable will be nearly twonty-iiirie 
I inches in diameter and will corisLst of 
►17.464 parallel wires spun in strands, the 
,’^trands being attached to the cable an- 
'chorages. 



Powtr Brabt Unit Wtiieh Can Ba Boittd in 
thr Ffatne ot tim Uiphter Cars ' 



f Heat %ss TnrougJTTXm fs TcducecK 
and frosting in cold weather is prevented 
'by a double-glazed wnndow consisting of motor being applied and accurately con 
panes of^ass so fitted^ each sash asT tp^lled by the r^pilar brake pedal. 




111 umlftMtlAn fit cllJiAt i n with wr klinKf A u/Arji r#jilTt hAhInrI i-l 



AT THE WORLD’S FAIR 






Foreign viii lend 

a catmopolitien elr to 
the l?34 Fair. There 
ere neafly e icor« of 
the&a foreign centers, 
each e faithful repro' 
duction of the erchi^ 
tfrcture end customs of 
the land it represents. 
Above, entorteinien of 
the SvUs village fit na- 
tive costumes. Right, 
the oourtYerd of th* 
Spanish village, 
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b4con141 4 ip4Ct4cU 
of ever^chan^tAg btauly liniior thi magrd 
hjino cf thfl il!unr»3n4tSng Here you 

ie« th« Sty Rla« and th« atfificjal Aurora 
Borefllli, vi«w#>d through tho rigging of tho 
Byrci Sovth PoU (hip. 




Even fha hiitaric ruini of th« pa it, lymbolical of fh« 

gloriai of an anciant civilrzatioOf ora raproducad in tha 
Old Worid vina9ai. Thii it a icana in tha Italian willaga, 
but tha crumblm^ columni ara k> faithfully copiad that 
it might wail pen for a fcana in Roma* 
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NE visitor to Chicago Ceaturj" of Progress summed 
np his impressions in these words j — 

The buildings are craz^’' and the colors and lights 
are crazier/' he obsen'ed, '^but the w'hole is a peep 
into a fairyland transcending in beauty any dream that 
could be conjured up by the wildest imagination/' 

Perhaps he expressed the sentiment of a great many of 
the millions of visitors who have come to stare and to ridi- 
cule, then remained to admire* But whether you find the 
Fair gaudy or gorgeous, the fact remains that it represents 
the greatest spectacle of light and color ever achieved by 
man. Robbed of its brilliant colors and changing lights, it 
would be merely a collection of great ungainly straetureSj 
each no more attractive than a big barn* Paint and illumi- 
nation transform these buildings and their surroundings in- 
to an ever-changing spectacle which impresses every be- 



Those ^Ho oid Warld Artery wlH find H 

in the for4i9n Thsi^ figjrsf «dorn one qf the 

buildingt of 4h« Swiu vtlUgv. 



holder. 

When it was decided that huge windowless structures 








What would Sw{ti*rland bn 
without iti docb «ftd watchoi? 
Hero li t courtyard of th« Swiis 
villa 9* with tfi« clocfc tow«r domi- 
nating th» icana. Many of ihaia 
villagat contain raproductioni of 
hivtoric >tre*H of *oma of tha 
princi pal citias of tha countriat 
f rapraiintad, othar« contain rapro- 
ductiona and modati of woHd- 
famoui building!. 




were be,st suited to exposition purposes, 
it was also realized that sueh buildiiii£s 
did not lend themselves to the usual 
forms of architectural omamentotioiL So 
color and )){?lits as decorative featurt‘s 
were conceived as a part of each build- 
and color experts and lipfht en- 
gineers sat w'lth architeets and desij^ners 
as each structure was planned^ su^K^st* 
in|? the colors to be used and the troughs 
and recesses necessary for the lifchts. 
Thus the colors and li^^hts were incor|KJ- 
rated in the buildinfirN instead of boin^ 



added haphazardly afterwartl 

The eoloi' experts and the light en- 
gineers were to reed to pioneer in this 
form of decoration and each color and 
light combination of the hundreds which 
make up the exposition represents houiis 
and sometimes months of tedious la born- 
tory experiments witti paints, pigments 
and light filters. Of necessity, these men 
were forced to devise and invent as they 
proceeded and ivhen they were finished 
they found that many of the effects they 
bad created can be applied, in modified 




w HEN lha lun goat down, 
tfia Fair bacomai a fairyland 
of unbalievdbla baaufy. At 
night tha changing lighti and 
foft*n*d cotori t rant form tha 
Gantury of Prograii info an 
awa^inipirlng ipactacla whicF 
i$ navar forgottan* Hara ii a 
night viaw of the Sky Ride 
and tha artificial Aurora Bora' 
alii created by giant leerch- 
lighti. Above, fireworks back 
of the iagoon fountain. 
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When to Itflfy, 

on* if fii[p»ct«d to vTeii'^ 
crumbling columnfp a fi d 
when one vifiti th* ItAli^n 
village at the Fairp ha can 
alfD fas crumbling columni 
if that if what ha cama to 
look at, Thif gardan and 
the rulni in the background 
are a part of the *^atmoi- 
phara*' of the village de- 
picting the life and cut* 
toms of sunny Italy, 



Left, the St. Barnard dog 
Isn't lost. It's right at home 
in the Alps on the shoret of 
Lake Michigan. The man‘-mada 
mountains are a part of the 
lure of tha Swiss village and 
the St, Bemardt are always on 
hand to rescua anyone who 
gets lost in tham. 
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Snow on th# moufltAinf, mow on tho roof*, 

ictclot — of 9l4(( — on th* •*v«i, tknting 
on tKo millpond — 4h*t h ffcn vifitor* impm* 
«ion of tho Gorman Blacfc Foroct vitlago. 
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form, to ihc homo, 

Dno of the first things these 
men learned was that light 
anti color have a psyehologioal 
effect on men^ and particularly 
on crowds. For iiistunee, how 
would you coax several mil- 
lion tired visitors with mw 
feet to w atb tw o or f hn^e extra 
miles without complaiiiins' ? 

The color and light men did 
it by substituting red t>aint 
and red lights for blue. Lcist 
year many visitors seemed to 
avoid N o r t h c r I y Island^ 
reached by bridges tiver a 
lagoon. Investigation dis- 
closed such pei^ple walked 



’j, 

n-*. 
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the Tnainlaiicl until their 
feet ached. It IcKjked like a 
lung walk over la the islancl, 
so they wenl home instead* 
Since it was imimssible to 
move the island closer to the 
mainland, the next best thing 
was to make it seem nearer. 
Last year many island build- 
ings ^vere decorated in blue. 
Thk color, it was found, gave 
an illusion of exaggerated dis- 
tance. So red was made a 
dominant color on the island 
this year, Red has a ^Nlraw'* 
ing’^ etTect and the rt'd bnild- 
iiigs ap])car nearer than they 
really are* Now peoi>le witli 







Two of mdrv«ti of tf)« Contury of Progrott ot thoy app*«r it nigkt — 
th« towftr and cablai of tk« lofty Sl^y Rido and th« tliurninatod fountain 
in tho Lagoon, TKif fountain it morn than 600 foot long and hat a flow of 
68^000 gallant of watar par miniita. 



sore feet hoof it over the bridf^es under 
the impression that the distance is less 
than is actually the ease. 

These experts also discovered that a 
brii^ht li^ht or a brilliant color attracts 
crowds of humans just as a light draws 
insects. If tliey want a crowd in any 
particular area, they simply make it 
brighter than surrounding areas. They 
also found that ijeople believe that reds, 
oranges and yeliow's are warm and that 
blues and greens are cooh Gathering 
places such as the courtyards of the Hall 
of Science and Electrical building are 
painted in ^'cool” greens and blues for 
this reason. 



Tlie electrical illumination for the 1934 
Fair totals 30,000 ^000, 900 candlepow'er 
and for exterior illumination alone the 
power consumption is 5,000 kilowmtts, 
enough electricity to supply the needs of 
a tow'n of 10,000. The equipment neces- 
.sary to produce this staggering amount 
of brilliancy includes thirfy'fivc miles of 
neon, krypton, helium and mercury 
vapor tubes, 250,000 inciindcscent bidb«l 
forty are searcidights totaling 2,800,- 
000,000 candlcpow^er, 1,200 thousand- 
watt floodlight projectors, 2,200 200- watt 
project ors. eighteen three-kilow^alt in- 
eandcacent searchlights of 21,000,000 
(Vontinufd to Fftge 126 A) 
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forviqn villa gn ties in 
nntiy0 coiturr»»i worn 
tli« villngnrt. Thii it n 
nor of tha Tunlilan vil 
with nativa antartainm 



k a cliflnn of ftm 
tha 
worn by 
a cor- 
villaga 
antartainan. in 
coituma, 
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of a poison compound called nicoline- 
bontotiitc which is a fruit spray harmless 



Jk Topt Catting Oul' DUkt to S* F*4 to Bugm 
* Find Kind Thoy Prmfmri' Left, T^Mting ln*tci Foiton 

to man* It is insoluble in water and Is not 
easily washed from fruits by rain. It is 
unusually effective against the codling 
. moth hut it is costly to produce. However, 
^ eSorts now are being nrade to produce a 
tobacco with a very high nicotine content 
y in order to supply this poison at low cost, 
^ Cultivation of pyrethrum, th? flower heads 
of which yield a deadly insect powder 
harmless to man, is being tried success- 
fully in both California and Pennsylvania, 
It has also been found that an American 
weed, the devirs shoestring. Is an insect 
poison which does not injure man, and 
powder from the Derris root will kill fish 
but is harmless to man w'hile red squill 
pow^der will kill rats but will not hurt man. 
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Magic Insect Poisons Not Harrell to Man 



Seemingly the bravest man on the gov- 
ernment payroll is D r* C. B. Smi th,..a-ied- 
eral scientist, who tastes poisons to deter- 
mine if they are harmful to man. Actually 
his work is not as dangerous as it appears 
for the poisons he swallows are virtually 
magic potions. Chemical experts today are 
hunting insect j>oisons which will kill 
nothing but the pests for which they are 
intended and they have found several, in- 
cluding pyrethrum and nicotine. Nicotine 
is now being used extensively as the basis 
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T TOMES so nearly automatic that they 
arc almost ghostly in operation soon 
will be available to the public at moderate 
costs* In them, doors will open and close 
at the touch of a button, windows will 
shut themselves when the lirst 
splatter the sill, awnings will run up 
down as the sun changes its position^ 
wnll be raised or lowered by handy 
trols, temperatures will change from 
to cold or back again and all air 
cleansed and humidified or dehumidified 
by operating small levers and buttons. 

A sample of the all-electric home^ con- 
structed by the .Frigid aire corporation for 
exhibition purposes, is replete with things 
that run themselves or that start opera!’- 
ing at the pressure of a button. Much of 
the equipment is ready for the market and 
the remainder of the electrical and auto- 
matic marvels will be offered when the 
public demands them. 

Temperatures as you like them are man- 
ufactured for this house by air-condition- 



Dioframm Shout Houf Kitchon Ik Kopf Fret ot Sntok* 
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The Globe uf the L*it 
Can taint Dutt Fit^ 
tered from fhe Air of 
Clifr £^cclr^'c Homt in 
One We<k While the 
Bawl Confomt Water 
Enaparuted Jr^rtt the 
Air of the Haute in 
0/It Dfty 
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Runs ITSELF-- , 




The EltrctTificd Haume, 4and ^fcc- 
trie Rgfristrator in iJItfa-iWod- 

ern Cabinet for Maater Bedroom 



the sun comers out, and 
drawn up when the sun 
sets or hides behind a 
cloud. This is accom- 
pUshed by means of a 
pho to-electric cell and 
relays that operate elec- 
tric motors. When bright 
sunlight reaches the 
'^"electric eye" located on 
the roofj it causes the 
controls to release the 
awnings, which lower of 
their own weighty l^Tien 
ihe light grow±i Uhn, the 
electric eye sets an elec- 
tric motor to work, pull- 
ing the awnings to closed 
position. Windows are equipped so that 
they close immediately when raindrops 
fall on a sensitive recorder, located on the 
window sill, an almost unnoticeable watch- 
dog that acts when the residents are away 
or asleep. This recorder contains a small 
piece of wood that curls downward when 
a single drop of water falls on it, making 
contact with a switch that starts the small 



ing equipment that can be installed for 
about ten per cent of the construction price 
of any home. Tl^e air-conditioning equip- 
ment filters and washes the air, removes 
or supplies moisture as required, and heats 
or cools it before circulating it to all parts 
of the house. 

The house is also equipped with aivTi- 
ings that arc lowered automatically when 
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liEfht in proper position ^ 
the glass serves as a mir- 
ror while persons on the 
other side eannat see 
through ih 

The kitchen contains an 
electric rcfrigeralor^ elec- 
tric stove aJid other elec- 
trical equipnieni, also a 
powerful exhaust that 
pulls fumes and smoke 
from the vicinity of the 
Stove to the outside. 



Kryiftmrd CftntralM far Ooort, 

B*iJ artft Air~Ci?nditiomng l^iunt 



electric motor to closing the windows* One 
room of the house is designed especially 
for the man who demands comfort with- 
out expenditure of effort. Buttons on a 
small remote-control board actuate elec- 
tric motors that raise and lower the bed, 
open the window's at night and close them 
in the morning* open or close the sliding 
door and regulate temperatures — all with- 
out moving from the bed. 

]f the screen is raised^ none of the wdn- 
dow.s controlled by the electric motor at 
that point can be opened or closed, a safety 
swdtch holding them in position until the 
screen is low'ered. This prevents the win- 
dows from slamming on the fingers and 
from being operated by remote control. 

In the master bedroom is an electric re- 
frigerator encased in a beautiful cabinet 
that matches the other ftimiture, offering 
the possibility of cooling drinks and mid- 
night snacks without visiting the kitchen* 
Glass that is transparent or opiaque^ de- 
pending on which side you stand and on 
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which side a light is placed, is a feature of Shewing h^w CJo«J Aui«- 
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one door at the top of the stairs. With the Baard 
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T Fountain Like a Snow Castle Honors Sousa 
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Beautitui F4mntaifi in a PhUad^tphia Pafh Which Appearw Like a Hus* Sno«J CoM^ie Wftcn Uluminatcd 
at ffightf It WaC Erected in Memory af Jahft Philip Soaitaj the Bandmastar 









In memory of the celebrated bandmas- 
; ter, John Philip Sousa, a beautiful foun- 
tain has been erected at^ WiUnw flm ve 
Par k, Philadelphia, w herfc he once played. 

‘The struc tural worTc of the fountain itself 
and the columns of water emanating from 
it appear like a great eastle of snow when 
the whole is Lllumiiiated at night. 

1 iHf 



to photograph many of the invisible stars, 
thus adding to their knowledge of ho^v^lhe 
■hmiverse was put together, ' ’ * 
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Andfaper block holds 

ABRASIVE IN PLACE . 
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INVISIBLE UGHT FROI& STAKES 
SHOWN BY niOTOGRAFHS 
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Brilliant rays of hght from some of the 
stars are invisible to the human eye, either 
because they are ultra-violet with wave 
lengths too short to be seen or infra-red 
with wave lengths too long to be seen. The 
most Intense radiations of very hot blue 
stars are in the ultra«vlolet, Dr, Paul W* 
Merrill of Mt, Wilson _ oWe^vi^t^'y says, 
and iK^ most intense light of the co^ red 
•stars is in the infra-red. Improvements m 
phojggraphic emulsions enable scientists 



Sandpaper is held securely in posflion 
for use on a woodeir block containing a 

: metal clip for fas- 

tening tlie paper. 

The paper is cut 
^into three strips^ 
and one strip is 
inserted in a slot 
in the block and ^ 







wrapped around it 
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lengthwise* The 
metal fastener is 
then pressed down 
to hold it in place* Each side of t^e block ?? 
can thus be used and the narrow ^end is 
handy for sanding in close quarters* j 

















Baby Car, Eqvipp€d with One- Horst powtr Motor and Carrying 
Ona f*as»mngmrt Nauf on Market in Engtand 



^ ONE.HORSEPOWER MIDGET CAB 
CARRIES ONE PASSENGER 



So small that it can be run under a 
Horse of average size, a. midget motor car 
has made its appearance on the streets of 
'london* The baby car, equipped with a 
horsepower motor and carrying one 
assenger* is being placed on the market 
1 England. 

ATOMIZER FOR ELECTRIC FAN 
KEEPS INSECTS AWAY 



the liquid which trickles through 
a trough to a felt pad where it is 
blown into the air. An occasional 
refilling of the container is th^ 
only attention required and ih&. 
same device can be used for the^ 
application to a room of perfume; 
or other sprays. 



^ "GLARE METER” TESTS 

AUTO HEADLAMPS ^ 

Traffic officers In St, Louis are 
using a ^glai iTHrFfer" invented 
a policeman to test automobile 
lamps for violation of regulations 
governing headlights. The instru- 
ment is so sensitive that a wisp of 
cigaret smoke passing between 
lamps and a photo-electric cell is 
registered immediately on the 
dials at the back of the tcsten.^ 
These dials are illuminated with ' 
bulbs burning current from dry cells con- 
tained in the board. The compact equip- 
ment is used to replace the bulky boards 
with black painted lines which formerly 
were carried to the boulevards when head- 
lamps were to be tested. Levers control 
the movement of the photo-cell vertically 






lea, mosquitoes and other insect pests • 
can be driven away with an ordinary elec-' 
fan if it is equipped with a spray at- 

tachment which 
disseminates finely ' 
atomized particles 
of any liquid in- 
secticide as the fan 
operates. It con 
sists of a container 
for the insecticide 
which is attached 
to the top of the . 
fan guard. In front 
of the fan is a flag 
which whips when, 
the fan is running 
and causes a valve 
in the bottom of the container to 



Portabte *'Gtare Mttor^’ Ei^uipptd with an E^CCJriC 
Eye far Teatiag Automobile Headlights 

and horizontally and from readings on this 
movement, calculations of the angles 
the light from headlamps are made, en- 



operate, thus releasing small 'quantities of abling the proper 
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Floating Seaplane Hangar Rests'^n Pontoons * J 




Floating Sraplan* Hangar Btiilt on thm Hangar £7jtn Bt LoKVrod to Admit 41 Plano flood- 

ing Soma of thm Pontoon Compartmmntm with Watmr 



Designed on the principle of a floating 
dock, a floating steel hangar for seaplanes 
is anchored in t he Ya n gtze river and can 
be towed anywh^e as occasion demands* 
Tlie structure is built on a hull consisting 
of two longitudinal pontoons held together 
by transverse girders and deck plating. 
Each pontoon is divided into five water- 
tight compartments, the center one being 
the flooding compartment. In the center 
of the hull is a dock or trough in which 
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the floats of the seaplane normally rest. 
At the front of the trough is a hinged door 
which is watertight when closed. When 
the seaplane is not in use the hull rests at 
its normal water line, the trough door is 
closed and the bottom of the trough 
above w^ater. When the aircraft is to 
launched, water is pumped into the flood- 
ing compartments and the hull is sunk to 
its low- water line, the door is opened and 
the trough is flooded ’with water. 



^ - 

Ten-^on Door J^fade of Bronze Is Thirty-Five Feet 



Mighty doors of bronze 
guard the entrance to the 
new archives building in 
Washington, D. C, Each 
of the doors is thirty-five 
feel high, nine feet wide 
and one foot thick, and 
each weighs more than 
ten tons. They were made 
in Cleveland and hauled 
by truck to the capital. 



COur Bureau of Infor- 
mation will answer ques- 
tions regarding articles in 
this magazine, if accom- 
panied by return postage. 




Bronsa Doar^ Thirty-Five 
Way 
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Anti-A^frcraft Savnd 
D*tmvtar Which ifoM 
Bt*H Swfgmttmd for 
Shiffw to Aid iit Lo-^ 
eating Fog SignatMf 
Bmlow^ th« Fog B0jl 
on A Lightrhip 



\ \^ITH 20j(H30 collisions due the fog dur- 
^ ing the past ten years, causing a 

1 ^ 'total lo&s of more than 23,000 lives, inven- 
• -*tors need not worry about no more worlds 
to conquer, for fog still remains the chief 
navigation hazard despite the many safe- 
guards now available to all shipping. 



With the perfection of the radio 
beacon and direction finder it 
seemed that it would at last be pos- 
sible for a ship to approach a har- 
bor with safety, yet twice during 
the past spring the Nantucket light- 
ship served as a magnet rather than 
a warning* 

Many mariners prefer to trust 
their senses rather than new- 
fangled instruments, but the senses 
are notoriously unrehahle. Elspe- 
cially is hearing apt to deceive one. 
A few years ago a ship run aground 
in a fog only 200 yards from a fog 
siren, no one aboard hearing the 
wail that kept persons awake on shore 
twelve miles away. There was nothing 
wrong with the ears of those on the ship, 
for it has been proved that sound may be 
heard quite distinctly miles away and still 
be inaudible close at hand. 

Dr. W. J. Humphreys of the weather 
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APPARENT ^ 
SOURCE. OF SOUND 
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F^Ront of sound wave 



bureau gives a very logical explanation of 
this p hen omen on. With warm air over the 
water and a colder layer above^ the sound 
waves are deflected upward because the 
lower front of the wave travels faster in 
the warm air» Encountering another warm 
layer of air still higher^ the process is re- 
versed and the waves are bent back to 
the surface where tliey may again be 
heard. The very dilleriince in air lempcr'- 



Hq.Wi I NDIVI DUALiM" 
r*HCROrWA^^&? RADIO, 
BEACDHslWjCTuliD?^ 



pftEVE nt/goVl I S lb N 
BETWEEN^ SHiRSjt ^ 



atures that causes the distortion of sound 
also causes fog. Near-by land or even the 



Top, How Wind Dittortt Soandj InMvttf Uting Sand 
to DisptrMK fag, and Foghorn flji Lightship 
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COLD <MF\ 



WAKH Alf\ 



50UHD TMVELI 
at right ANGLt5 
TO FRONT 



COLO AfR 



wark air 



THIS SHl^ CANNOT 

hear sound 



SHIP FARTHEST 
AWAY HEARS SOUND 
RIAINLY 



Lighthowm in D*huMtre Suyp Musthmad Light at Light thifi and Diagram 
Showing Hew DUfaronctt IJ 1 Air Tompmrature Dietart Sound 



front of a fog bank may deceive a hearer 
by causing echoes. Ferry pilots operating 
between San Francisco and Oakland usu- 
ally hear the San Francisco siren until half 
way to Goat island. The signal is then lost^ 
to be heard again when coming close to 
the island, which then seems to be the 
source of the sound. 



Wind can also distort sound 
waves so that their source is de- 
ceiving. In still air sound waves 
take the form of a rapidly enlarg- 
ing circle* but wind tends to bend 
this circle into an ellipse. Since the 
source of sound appears to origi- 
nate at right angles to the front of 
the waves, the distortion of this 
front will cause the hearer to mis- 
judge the direction of the source. 
Even sound detectors similar to 
those used by anti-aircraft gun 
crews have a ten- degree probable 
error, hut the unaided ear 
may be off as much as 
ninoLy degrees. 

Radio beacons and di- 
rection finders are so ac- 
curate that with two or 
more cross bearings a 
captain may obtain his 
position in a few seconds 
when the sun, stars, light- 
houses and other mark- 
ers are blotted out by fog. 
Yet the full Usefulness of 
radio in fog is still to be 
developed. Last year the lighthouse serv- 
ice tested a device that tends to prevent 
collisions between ships — something the 
present radio beacons cannot do. The idea 
is to equip each ship with its own individ- 
ual radio beacon, which will broadcast a 
different signal in each quadrant of a cir- 
cle. For instance, for forty-five degrees on 
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each side of the bow it might broadcast a 
dash-dot^ while in a similar angle aft the 
signal would be dot-dash. Two dots would 
be sent off the port beam and two dashes 
off the starboard beam. An approaching 
ship, hearing the signal, would not only 
have the bearing on the sending ship^ but 
would be able to determine in what direc- 
tion she was headed. 

Practically all useful inventions for 
combating fog have been of an auditory 
nature — radio and sound signals. Try driv- 
ing your car down the street some time 
with your eyes shut, depending upon your 
ears alone, and you will get an idea of the 
helplessness of a captain who must navi- 
gate his ship in fog; for a ship, to main- 
tain steerage, travels at a rate of speed 
that makes stopping in less than four Urnes 
its own length impossible. To do away 
with the menace of fog, an adequate visual 
signal must be developed. Dr. Humphreys 
says it is impossibie to develop any light 
that will pierce fog for more than 300 feet. 
The glow of light reflected from fog drop- 
lets can be detected on a dark night at a 
greater distance, hut the source of the 
light cannot be judged with accuracy. 

<Cantlna«*3 to page lieA) 
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SPRINT BLOCKS FOR 

PERMIT FASTER START 

Aluminum foot brackets or sprint blocks 
enable the track runner to make a faster 
more accurate start. The blocks have 
spikes for gripping the ground, giving the 
a positive thrust with his feet, 
of the blocks are adjustable to 
forty-five and sixty degrees because the 
foot usually takes a sharper angle. 
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*^SLEEP1NG BEKTH IN TRUCK CAB 
FORMED BY LOWERING SEAT 
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5i*iTr in Truch Cah Which Im Qtiichty 
ConVfrtcii into a Comforiabtm Btd 

Comfortable sleeping quarters for a 
passenger or relief driver are provided in 
a truck cab equipped with an adjustable 
seat which allows the sleeper to recline in 
a position parallel to the movement of the 
truck and in a space where there is good 
ventilation. Such sleeping quarters are 
preferable to the stuffy shelf or cubby- 
hole, set at right angles to the truck, where 
a relief driver usually sleeps. The berth 
is made in two sections, one of which is a 
seat the back of which can be adjusted to 
any angle between the horizontal and ver- 
tical. The other section, which unfolds to 
form the foot and leg rest, is stored under 
the cowl out of the way when not in use. 
The berth is seventy-three inches long 
when fully extended, the back section be- 
ing twenty -three inches wide while the 
front is sixteen and one-half inches in 
width. The sleeper does not interfere with 
the comfort or efficiency of the driver 
when being used as a seat or as a bed. 
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Pests Used in the Study of Man’s Heredity 



strained at the hawsers of the “Nelson.’’ Oil 
tanks and magazines were emptied and a 
dredger dug gravel from beneath the bow. 
As the tide rose, the combined efforts of 
crew, destroyers and tugs caused the ^‘Nel- 
son” to slip off the bank. ^*Sallying ship/* 
as the crew’s movement of jumping up and 
down is known, was employed long before 
the days of steam and steel ships. It con- 
sists usually of making the vessel roll 
heavily by having the crew run, all to- 
gether, from side to side. At first the roll 
is very slight, but it gradually "builds up” 



Top* Chart itady o/ 

Fliami Kishtf Btitttri in Which 
PcMtM Arm Stvdimd 

te^^f^are be- 
ing used by Dr, Calvin 
Bridges of the Cam gg^ 
iTte oTTechnology 
in lEs stud^of hereditary" 
traits at Palifornia Insti- 
tute of Technology, Re-* 
senfbhng Than Th^their ability to transmit 
physical characteristics, the flies are ex- 
posed to an X-ray that speeds up their 
development 150 times p enabling the study 
of thirty generations in one year. 






“SALLYING SHIP” HELPS FLOAT 
PRIDE OF BRITISH NAVY 



When the battleship "Nelson,” pride of 
the British navy, went aground recently, 
the crew helped to refloat it by jumping 
up and down. The 1,300 men and 100 offi- 
cers lined up astern and jumped up and 
down to the time beats of a bandmaster. 
At the same time, a flotilla of destroyers 
cooperated by racing at ever-increasing 
speeds past the ship to create a wash. Tugs 



until the effect of a very heavy sea is sim- 
ulated. This rolling breaks the suction of 
the mud or gravel in which a vessel may 
be stuck, literally bouncing the ship off - 
the bottom for short periods and giving 
tugs and the ship’s engines a chance to pull*f» 
the vessel clear, 
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STEAM-DRIVEN MOTOR TRAIN 
BURNS COAL-TAR OIL 



Germany is experimenting with a steam-v 
driven motor train consisting of two artic- 
ulated and streamlined coaches weighing 
less than 100 tons and seating 133 passen- 
gers, The train is driven by steam pro- 
duced by two boilers of more than 










200 square feet of heating surface 
and holds about eight gallons of 
water, These boilers furnish steam 
to a two*"cy Under, compound en- 
gine developing 300 horsepower 
and turning 1,700 revolutions per 
minute^ The waste steam is used to 
drive auxiliary machinery and is 
then precipitated in a condenser 
and returned to the boilers to be 
used again* The boilers are heated 
by coal-tar oil passed through au- 
tomatic feeders and both boilers 
and engine are automatically con- 
trolled by temperature and pres- 
sure gauges. Propulsion is applied 
jhrecUy to the wheels, permitting 
the train to he driven forward or 
backw^ard with equal facility* The 
train is offered as a competitor to 
t he D i e s e 1 motor- driven trains, 
Used extensively in Germany, 



POCKET MATCH HOliDEB 
CONTAINS COMPASS 

Three vital needs for the woods^ 
cagn are contained in one compact 
Utile case intended primarily as a 
holder for matches. The waterproof case 
has a LyrtTVipii^ built into the botUjm, and 



CuruL'ti Sidrifoaril Which UtiUxes tht Cotner Space to Advan 
tuge in the Small Dining Room 



CURVED SIDEBOARD UTILIZES 
CORNER SPACE OF ROOM 

Comer space in the small dining room 
can be utilized by using a curved side- 
board, kno^^T^ as a “skane cabinet*” Orig- 
inally such furniture was used in Sweden, 
but the cabinet is now being produced in 
this country to take the place of the large 
sideboard where space is limited. 



FEW THINGS DELAY THE MAIL 
j ^ Y FROM PROMPT DELIVERY 

Blizzards and floods are the biggest 
problems of the United States post-office 
department in its attempt to deliver the 
mails promptly. When a letter is on a 
snow-bound train, or on a mail plane un- 
able to take off on account of bad weather, 
it simply has to wait until the way is clear* 
However, these instances of delay are so 
rare that an inveterate letter writer might 
live a lifetime without having a single note 
go amiss, provided the address is some- 
where near correct. Only a small fraction 
of one per cent of all the millions of pieces 
of mail handled annually is lost* i 
? f ^ f 



^atarpro^^/ hfatch ffttldcr ulith a Corn^iats i 
Bottom and a Burning Glnsf in the Top 



the screw cover has a burning glass fitted 
(into the top. It is made in bright colors, 
and will float if dropped into water. 





it NVvht 







f T is no longer necessary to gam- 
■*■ ble the lives of men to test the 
practicability of radically designed 
ships, nor to spend thousands of 
dollars in proving new shipbuild- 
ing theories. Model ships are built 
to scale and tests are made in spe- 
cially designed basins, 

Til ere are but two testing basins 
in I he United States, one at the 
University of Michigan and the 
other at Washington. The Wash- 
ington basin is operated by the 
navy department which conducts 
tests for any American, shipbuild- 
er who has a designing problem 
_ and is prepared to pay the costs. The pres- 
ent basins have proved Inadequate to han- 
dle the needed volume of work, so the 
Navy has surveyed a site and drawn plans 
for the largest experimental basin in the 
world to be located at Cabin John, Md., 
on the outskirts of Washington. 

When the naval architect and marine 



Gmnmrai Diagrum of /VaVy^t Ship Totting Batin and 

Modml Attaohmd to tho Towing Corriagm 



which shall fulfill certain requirements 
their problem is twofold. They must first 
design a vessel which will meet within a 
reasonable margin the specified perform- 
ance and they must limit the power* fuel 
consumption and initial cost of design to 
figures which will not handicap the ship 
when competing with other ships built to 
engineer,^ re called upon to- design a ship *give the same performance, >*. t 
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Models are made of 
wood. The exterior of the 
model represents the external shape of the 
vessel. The model is towed by b carriage 
which spans the basin and runs on rails 
at each side. A dynamometer* an instru- 
ment as delicate as a druggist’s scales, is 



rufldtff WA«rc Anopc M 
^rc rr«l«d and fVAt^cF 

Wood i4rtf Mod€. 



placed inside the model. 

This instrument operates 

with a series of weights 

and springs so that changing conditions of 

resistance are recorded immediately. 

Neither can the characteristics of a pro- 
peller be satisfactorily determined by ea- 
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^ ®timate or calculatioit. 'It is customary, to 
obtain information by running the pro- 
peller alone in open or undisturbed water 
in the model basin, 

Loss of efficiency in a ship after short 
service has been blamed on cavitation due 



to faults developed in the propellers. Cavi- 
tation is a condition of the water fading to 
completely close in behind a vessel^ caus- 
ing a decrease in the pressure against the 
propeller blades^ It Is thought that cavita- 
tion is by no means confined to propellers* 
It may and does occur around hubs, struts, 
and behind the plate laps ®f the hull Much 
of the severe and annoying ship vibration 
is lumped together and thoughtlessly 
ascribed to the propellers. 

To determine ways to miiiimize the de- 
velopment of cavitation and to study pro- 
pellers in action there has been construct- 
ed a variable pressure water tunnel at the 
experimental basin. By placing model pro- 
pellers in a stream of water circulating 
within a tunnel, high speeds can be de- 
veloped safely and yet permit observation 
through glass ports. The performance of 
models of chipped and dented propellers 
has proved that keeping propellers smooth 
and true, especially in a high speed ves- 



sel, is a matter to be treated with respect* 
Wind resistance against the superstruc- 
ture of a ship affects the vessel's speed, 
and in the last few years tests have been 
made to determine the amount of this re- 
sistance and how to overcome it Models 
for tests of this type have a superstructure 
and are run like those for other tests ex- 
cept that the model floats bottom up. The 
resistance offered by water as the model 
is towed in the basin is converted into data 
on resistance by air. 

Turning tests for naval ship models have 
acquired much iniportance since the world 
wax. Admiral Scheer of the German fleet, 
at the battle of Jutland saved his ships by 
the narrowest of margins when his fleet 
performed a feat of turning right about in 
ISO degrees and completely outwitted and 
bewildered their British opponents. In 
naval maneuvers the turning ability of a 
ship is extremely valuable* Ships have to 
take a new direction at an exact location 
in relation to the rest of the fleet. The ma- 
neuver executed by Admiral Scheer^s fleet 
would only be tried at the most critical of 
times but if his ships had not had the ablL- 
ily to make short turns, all would have 
been lost in the face of a superior fleet. 




.“Four-Leaf Clover” Propeller to Driv« Giant Liner “534” 

T Gne of the giant pro- 

A \ pellers has been caniiplet- 

Q ed for the great now 

Hp ^ under construction in 

V T\ )< ' England and known only 

This pro- 

M poller, one of~imir which 

N */ \ drive the craft, looks 

/ iit /like a huge four-leaf 



CN ames and addresses 
of dealers in articles de- 
scribed, and any other 
details in our possession, 
will be furnished by our 
Bureau of Information 
upon request, accompa- 
nied by postage* 



Onr ttf thr Huet "four-Lea/ Cteutr*' Propellers Which IV'rH Driifc the 
Lotrst British Lrrttfr; ft Wsighr Wore TAani Thirty^Fivs Tons 
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Freighter Has No Rivets 
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Ars-W*tdtd Steel Freighter SI4 Feet Leng Which Can Be Converted into a Tonher ot 309, 00& Collon* 
Capacity i ih* Boat Hat Fourteen Self~Cleanittg Hopperc and le Setf»l/nlaading 



\... ; 



Built for Great Lakes^ barge canal and 
coastwise service, an all-welded steel 
freighter, “Dolomite," is attracting the at- 
tention of the shipping world in its first 
season. Its huill is built of twelve -inch 
channels formed in U-shapes and welded 
together. There is not a rivet in the ship. 
It is 214 feet long and propelled by Diesel 
engines. Early this spring the “Dolomite" 
hit a submerged wall W'hile traveling six 
miles per hour without denting the prow. 
The ship is of the semi-submersible type, 
permitting increase in draft when enter- 
ing the barge canal and thus facilitating its 
passage under low bridges. The “Dolo- 
mite" can be converted into a tanker 
within three hours and can take on 300,000 
gallons of gasoline or other liquids. The 
boat, which is self- unloading, was not 
constructed in a shipyard. Practically no 
tools were used other than a crane, an 
electric winch, an air compressor, cutting 
apparatus and seven arc-welding ma- 
chines, The channels were bent cold with 
homemade equipment. AD welding was 



done by the shielded arc process, using 
equipment manufactured by the Lincoln ^ 
Electric company, of Ohip. | ^ 
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HOLD FIRMLY IN PLACE 



Adjustable to hold varying numbers of 
books, a new rack is equipped with a "zip- 
per” base. The rack consists of two book 
ends of black walnut or mahogany on a 

base of similar 
wood. On the un- 
der side of the 
base, which is slit 
down the middle, 
are two corrugat- 
ed metal strips, 
running parallel 
to the slit. Each 
book end is fas- 
tened to smaD blocks of wood that move 
back and forth in grooves on the metal 
strips, lipper fashion. When set at the po- 
sition desired, the ^ds hold firmly. 
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i^NO.RTlNG tug^ UDseci a 
^ burning ocean liner Into 
port the other day. Firoboals 
raced to extinguish ‘moul- 
dering remnants ot ^ re 
had almost gutted the va-" 

As the gangplank v v- 

ered, a man darted to 

the dock- Under his ami was a 
little leather ease containing 
two reels of narrow-gauge 
movie film. A few hours later, 
airplanes were rushing a pic- 
torial record of the sensational 
battle with lire at sea to all 
parts of the country* An ama- 
teur cameraman had scooped 
the world! 

Every now and then a big 
story breaks^ miles away from 
the nearest newsreel crew. Tiie 
lucky amateur photographer 



Carilia Suit far ffom* Fiim; H I* 

Mtzdt from a Btarshin Rug and H*ad it 
Carifcd tram Crudt Rub&rr; Am* 
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Abovm, U^irtfi a Homemade "Slatt” tc Record the ^fufnfre'r 1ft 
a Shot^ Beloiv, Editing Fitm dJ d Homemade ^Mird 



who happens to bo on hanci-wftfi hLs movie 
camera has the chanpo to make a “scoops* 
which may pay hifn handsomely. News- 
reel companiejr^re anxious to buy exclu- 
sive pictUTM^f big news events missed by 
tlie regul^ news gatherers, and pay as 
much ayb dollar per foot, or two dollars 
for for^gn subjects. 

Not only newsreels, but also feature pic- 



tures and comedies are being 
produced by amateur movie 
enthusiasts, using improvised 
“props** and homemade equip- 
ment More than a million 
sixteen-millimeter cine cam- 
eras are in use in the United 
States. Prizes are offered by 
elubs and by a national asso- 
ciation. for outstanding ama- 
teur pictures. So many good 
ones are being filmed that a 
new company plans to buy and 
distribute amateur eight-reel 
features and two-reel come- 
dies, paying on a royalty basis 
or buying them outright. 

Two amateurs won a national contest 
last year with their film, “Tarzan, Jr.,” 
shot in a boys’ summer camp of which 
they had charge. Eighty boys ranging from 
eight to eighteen were in the cast. 

“Animals of every kind figured in our 
scenario,** said William Palmer, one of the 
amateur producers, “and we had to resort 



to many tricks. A partially submerged log, 
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■Amartur Movit Company in Actioni Bthwt Shooting 4fi Interior 
Scene far an Production 



propelled across the river by hidden wires, 
realistically played alligator. The hippo 
was an overturned canoes its head shaped 
from chicken wire and covered with a 
sack. We rented a 'monkey' suit with in- 
terchangeable mask, so the boy who wore 
It could represent either a monkey or a 
lion. The boys painted whitew'ash stripes 
on a horse to convert It into a zebra* When 
they had finished, they discovered that on 
one side the stripes ran vertical; on the 
other, horizontal! 



“Handling our animal actors 
was OUT biggest problem. A pet 
police dog %vas required to drive 
away a thief by springing at his 
throat, but the dog was gentle 
and steadfastly refused to attack 
his friends. Camera trickery 
solved our problem, Tlie ‘thief 
on horseback hold the dog up to 
his shoulders as if U were at- 
tacking him. Then he tossed Ihc 
dog lightly to the ground. 'When 
the film was run backward in 
projection, the dog seemed to 
leap up al the rider.^' 

In the home- produced photo- 
plays, atratogy and mechanical 
ingenuity take the place of cost- 
ly equipment and high-priced 
talent. Ambitious amateurs spare no pains 
in attempting to achieve professional ef- 
fects, Many of the nation's 300 cine clubs 
have formed themselves into miniature 
movie companies. Amateur scenario writ- 
ers huddle over scripts to produce conti- 
nuities for shooting, Amateur directors 
wield megaphones and learn to handle 
mob scenes by actual practice* Technical 
work is divided among members of the 
camera crew, with cameramen, cutters, 
editors, and property men. ^ 
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At the University of Southern 
California, students in the depart- 
ment of cinematography produce 
feature pictures on a regular 
schedule. Newsreel cameramen 
cover important campus events 
with a weekly news release, shown 
at student assemblies. The ama- 
teur production company often 
goes ^'on location.’' 

Miniature models ingeniously 
constructed duplicate many pro- 
fessional effects. Slow motion or 
fast, as occasion demands, aids re- 
alism. For example, a toy loco- 
motive can be used to stage rail- 
road wrecks, if the camera is 
cranked fast, so that the wheels 
do not spin too dizzily or the train 
lurch unnaturally. 

Some amateurs make cartoon 
comedies like the Mickey Mouse 
pictures. Since even a short car- 
toon requires thousands of draw- 
ings, they use a '‘master drawing’' 
as a basis, tracing the separate 
drawings from it, and making the 
necessary changes to show movement. 
Color is sometimes added for special ef- 
fects — dark blue for night scenes, red for 
fires — simply by placing a disk of colored 
gelatin into the projector along with the 
film. Or, the film itself may be tinted with 
special dyes. Some amateurs have even 
rnade talkies, shooting the picture silent 
and later adding sound on home -recorded 
phonograph disks. 

■ Travelogues, nature studies, and scien- 
tific features add variety to the home- 
movie menu. A Los Angeles banker no- 
ticed that rats would climb a tree in his 
yard to steal food placed there for a bird. 
Placing a remote-controlled movie camera 
in the tree, he secured interesting action 
pictures of the thie\nng rodents. 

A Berkeley, Calif., amateur recently 
showed club members fascinating movies 
of life under the microscope, photographed 
with his miniature camera, and climaxing 
with a scene showing a deadly Protozoa, 
magnified to 1,000 diameters. One amateur 
has made himself a walking newsreel re- 
porter by getting an oversize vest, with 
pockets to fit lenses, filters, and extra reels 
of film. This cine jacket is worn over an 
ordinary vest and under his regular coat. 



Flash Lamp Whifh Cap Be Warn on th* Hrad at Cot\- 
vtrttd inia u Table Light 

POCKET LAMP WITH HEADBAND 
LEAVES HANDS FREE 

Equipped with a headband so that it 
may be worn on the head, leaving the 
hands free, a pocket lamp introduced in 
Germany has many uses. An adjustable 
reflector gives the operator control over 
the degree of illumination desired. Re- 
moval of the headband converts the lamp 
to a pocket light, while another adjustment 



converts it into a table lamp. 
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EL WITH AIR GROOVE 
FAST POURING 

Liquids may be 
poured rapidly 
through a new 
funnel constructed 
with a shallow 
groove down the 
side. The groove 
permits air to es- 
cape from the bot- 
tle into which the 
liquid is poured. 
The funnel is un- 
i:i,reakablc. 
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Atfflvtproof tor Ut* of PaUern Officers : tt Can 

Bt Hafuittd EatHy by Ott€ Maft 

ONE-ftlAN BULLETPROOF SHIELD 
USED IN WAR ON CRIME 
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ELECTRIC EYE COUNTS AUTOS 
^ , BUT IGNORES PEDESTRIANS 

Electric eyes, or photo-electric cells, 
Count and record the automobiles enter- 
ing the grounds of the Massachusetts In- 
stitute of Technology but ignore all pedes- 
trians who pass fay. Two light beams sev- 
eral feet apart arc focused on two photo- 
sensitive cells and a counting relay regis- 
^ ters each time both beams are interrupted 
by the passing of a large object like a car. 
Pedestrians shield but one light at a time 
and hence are not counted. A slight change 
permits the device to measure the speed 
of cars by noting the very small time be- 
tween the interruption of the two light 
beams. For this purpose a mechanism for 
measuring minute time intervals is con- 
nected with the electric eyes» 



COiWACT ROLLING RESTAURANT ^ ^ 
IS MADE OF ALUMINUM 

Constructed of light aluminum alloys 
and mounted on rubber tires, a compact 
lunch wagon as complete as a modern , 
kitchen is helping to solve the noonday 
food problem for people whose time for , 
eating is limited. One man can manipulate 
the wagon, which weighs 425 pounds. There r> ^ 
are twenty-seven compartments, includ-V 
ing one for pies, a five and one-half galloi?^ 
coffee urn and a four and onc-half gallon 
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For the protection of policemen bat- 
tling criminals who are armed wdth ma- 
chine guns or heavy revolvers, a one-maci 
bulletproof shield has been de- 
vised recently by the Los Angeles, 

Calif., police department. Made q£ 
two pieces of bulletproof metal, it 
weighs only twenty- five pounds. 

The shield is six feet long when • 
ready for use, but can be folded 
to three feet for carrying. Loops 
and hand grips facilitate itfe han- 
dling with one hand while the po- 
liceman fires his revolver through 
either of two apertures fitted with 
caps that close when the gun is 
withdrawn. Full vision is possible 
through a three-inch opening 
covered with bulletproof glass. 



Compact Lunch Wagon Ufadm pf Aluminum (Uifl Contaiiimif 

TutmntySoVwn Seperrota Cnmpartmmntm ^ 
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CA *^cold light" lamp onabUng physicians 
to see through tissues clearly is expected 
to be valuable in diagnosing cancer. 






insulated container* A hinged cover pro- 
vides protection for food in the upper 
compartments. j 
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5 Gliding Parachute Lowers Balloon Gondola 








Recent attempted or 
contemplated balioon 
flights to the stratosphere 
have resulted in the de- 
'^^elopment of a huge par- 
achute capable of lower- 
ing the spherical gondola 
of such a balloon safely to 
earlh in case the craft 
encounters trouble. The 
parachute is eighty feet 
in diameter, its depth is 
fifteen feet and the length 
of each of its 184 ropes is 
eighty feet. It is Iriangu- 






AfR 
SPrU5 



COMTflOUED 

SI^ILL^ 



Triangular Parachutt^ anti Pi4- 
gratn SFiotviifg It Gliding in- 
alvaj af Pt^cetfdmg Vvriically 

equipped with a smaller 
pilot chute but depends 
on its siiEe and form of 
packing to open properly* 
It is claimed such a para- 
chute can lower the gon- 
dola of a stratosphere 
balloon from a height of 
40,000 feet without injur- 
ing the Qccupante or the 
instruments of the sphere^ 
In its latest form, the par- 
achute h&s a nose for bit^ 
ing into the air and a vent 
at the other aide to per- 
mit imprisoned air to es- 

lar, its three curved sides resembling a big cape, thus imparting a gliding effect which 
three -leaf clover when \de wed from below, permits the descending body to fall at a 
The folded pack of the parachute is not steerable tangent to the earth's surface. 

r 'I ^ . 

Holder for House Numbers Also Serves Other Purposes 



OLD TYPE 






Designed for displaying house numbers, 
a convenient bolder also may be used for 
street and road signs and for displays on 
the lawn. Removing a bolt at one end 
permits the numbers or letters to slide out. 



CProjectcd air conditioning of deep gold 
mines in South Africa is expected to in- 
crease production by making it possible 
Tor miners to work at greater depths. 
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rr/ie GADGET 




£nifin€S and Gear-Box ATTan^mm^nt at Miaa i4m«jn>ii X} Note Timbmrt 
Abova, ffufinrnff L^n^th at Boat f« Form itt Baekbonm 



/^AR WOOD had been suggested as the 
Gadget King of America. The appel- 
lation was taken to Algonac, Mich., to the 
Wood experimental plant with the thought 
that the crown might be accepted, a coro- 
nation held and, too, that perhaps the 
Gadget King of America might have some 



news to divulge on h new 
and faster and more gadg- 
eted Miss America, 

The fifty -four- yea r-^old, 
white-haired wizard of 
Michigan, who holds the 
vvorld record for speed on 
water and the Harms- 
worth Trophy that Eng- 
land eight limes has tried 
and failed to take away 
from him, was on the 
dock in rnmt of the plant 
in which all the Miss 
Americas have been built. 
Moored to the dock was 
a strange -looking power 
craft — a high^^speed, pi- 
lotless target ship, con- 
trolled by a gyroscope 
and compressed-air cyl- 
inders and carrying a twenty** five foot iron 
mast with a six by eight red flag at the 
head. All of it had been devised or de*- 
signed or invented and patented by Wood 
as a result of a visit to Fortress Monroe, 
Va„ months before when coast .artillery 
officers told him they needed something 
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KING of America 







Hovt Miam Amarien X (Vhcit St<tftar fi^uff'dinf Arm 

Fr^aamdr Bmiow, ihe Racer Hit* H*r Stridm 



faster than four or five«mile-tm- 
hour tugs for the towing of targetii 
in gunnery practice. Wood made 
the target and war department 
experts authorised the purchase 
of one for trial purposes. 

After Wood had shown that the 
pilotless boat could run forty 
miles an irour oven on a rough 
river and hold its course without 
hand of man on cither tlirottle or 
hclm» he was interested in a dis- 
cusj;ion of things he has devnsed. 

Tlic title. Gadget King of Amer- 
ica. was mentioned 
"I don't know what you mean 
hy that,’' he laughed, “Gadgets 
aren't things produced and proved 
by laboratory tests and practical 
demonstrations* Gadgets are — ^ 
well, here I’ll show you one.” 
Wood walked over to a twelve- 
cyiinder car* He removed from 
the dashboard an attractive, nick- 
eled object that was about three 
inches long, 

“It’s an automatic eigaret light- 
er,” he explained, “it lights and 
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POPULAR MECHANICS 




hour. lt*s just a gadget 
but I think FU have it 
pa tented. 

But the Miss America, 
were there not a lot of 
gadgets on her? Didn^t 
gadgets play a large part 
in the final perfection at- 
tained in the assembly of 
four motors having a to- 
tal of 6,400 horsepower? 

"Not on your life," Gar 
replied emphatically, 
"The Miss America X is 
the result of long re- 
search, of many painstak- 
ing laboratory experi- 
ments and of repealed 
practical tests. 

'T am not denying that 
there are gadgets here 
and there that fulfil tlieir 
purposes, 1 would even 
call the self-bailers on 
the boat a gadget idea" — 






Aba^t, Crmw of Export Moxhonict 9 Laxt Minuim Cbock^Up of Every Oetail of Mum Anmrioa X 

Beiarv a RaCel Brtauf, the Bif Pow^r^ Plant and the Fovt Sup«tthaTt*T» 



breathes, inhaling and exhaling, just as 
you do. All you do is pul your cigaret in 
it, press a button and your cigaret is light- 
ed and puffed on until you take it out. 
Saves you taking your eyes off the road 
while driving eighty or ninety miles an 



but the principal reasons for Miss America 
X*s success lie in the gear-box assembly 
and the boat’s variable step.” 

The gear-box assembly was the accom- 
plishment of Wood’s that astounded De- 
troit’s gas-engine technicians. In powering 





MLss America X it was Wocid^s 
idea lo use four twelve-cylinder 
motors not as four distinct motors 
but as two power plants^ He want- 
ed them in banks » two in line on 
the starboard side and two in line 
on the port side. Four motors had 
been hooked together before but 
with clutches between and the 
gear boxes foi'W'ard- 

This arrangement required 
dangerously long propeller shafts 
at the speeds Miss Americans pro- 
peller wheels were to he turned. 

Wood wanted the gear boxes in 
the middle of the banks, giving 
his boat short, sturdy shafts that 
would stand the strainn In effect, 
wliat Wood wanted was to make 
two motors function as a single 
unitt with the crankshafts of each 
bank synchronized and turning as 
one shaftf Engineers said the oscillations 
of the shafts would be so great as to wreck 
the gear boxes with the motors running 
at any appreciable speed. But Wood stuck 
to his idea which was to spline the engine 
shafts in each bank in a specially'' de- 
signed and specially constructed gear box. 
Each gear box was to be the heart of each 
tandem, with two shafts fitting into a main 
driving gear through a splined hub which 
was common to both. And it worked. 

“You wouldn*t call those gear boxes 
gadgets/’ said Wood. ‘T was sure 1 was 
right but it was never done before and 



iVotm How Baui ts Up and Slmrn im Dawn ir( High 
Speed f B^lowt the Prepellerr of Mier Amerien X 



nothing is ever proved until it is done, 
Don^t forget that the strain of 3,200 horse- 
power was on each gear box. It had to 
hold together. The case of each box was 
reinforced by steel rods of high tensde 
strength with a tufnbuckle attachment.” 
Wood explained that the crankshafts 
turned through oil-sealed vents in twelve*' 
inch races containing specially made bear- 
ings, each bearing “as big as a golf ball.’^ 
The shafts were made of a specially heat- 
treated chrome -vanadium steel with a 
tensile strength of 2&0,.000 pounds to the 
tContLnued to IZ4A> 
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. AUTO EXH4VST GAS MADE SAFE 

^Faul pro|iertfes or automobii'e exhaust 
gases arc said to be eliminated by a fuel 
vaporizer that is attached between the 
carburetor and the intake manifold. The 
amount of carbon monoxidct the danger- 
ous element in exhaust gas, is reduced 
from forty per cent to two per cent by the 
device, according to the maker. This per- 
centage is not considered fatal. The device 
consists of a heavy brass casting, the inner 
side of which is machined with a channel 
cut in it- The channel is filled with a po- 
fous chemical mixture which minimizes 
the fatal properties of the exhaust gas, 



MILK FOE QUINTUPLETS COOLED 
IN KEROSENE REFRIGERATOR 

When quintuplets were born to the 
Dionne family a few months ago in a small 
farmhouse in the Canadian north woods, 
one of the first problems to be faced in 
caring for them was how to cool the hu- 
man milk which it was necessary to bring^ 
to the remote home to keep the babies t 
alive* There was no ice available and the A 
home was without electricity or natural^ 



P\asttr Spray Gun Which AppUcB a Uniicrrm Coat 
ing and Gitfom a Smooth and £vctt Finith 



SPRAY GUN APPLIES PLASTER 
IN UNIFORM COATINGS 

Durable and easy to operate, a plaster 
spray gun developed in Germany applies 
the mortar in uniform coatings, resulting 
in the smooth finish desired by architects 
and builders. A rubber roller clad with 
steel combs agitates the mortar to give it 
uniform consistency. Rubber bearings pre- 
vent the mortar from clogging the spray. 
Its makers claim a large saving in mate- 
rials from its use. 



IMALL SOLDERING IRON USES 
ELECTRIC PLUG AS HANDLE 

V ^ While supplying 

* the povi^er, an or- 

/ A \ dinary electric 

ill ) J 1 1 I such as used 
\ / <Afor an electric 

iron, serves as the 
handle for a small 
* soldering iron now 
, on the market. The 
_ prongs of the iron 
-fit into the holes 
in the plug, which 
is then used as the 
handle. 



ficfri^crator Operated an Kcrofcne Uacd to Cool 
Mitft Fed to Quintuplet* fn Canada 



gas. The problem w^as solved by a manu- 
facturer of refrigerators using natural gas 
to start the refrigerating cycle. One of 
these refrigerators was rushed to the 
Dionne home and was operated by using 
kerosene instead of gas.^A^ 
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aps Ocean or Brine Useful to Man 
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When one group of 
Oklahoma drillers started 
sinking a wclh they tried 
to avoid striking oiL Suc- 
cess marked their efforts 
and at 3,500 feetj the ’well 
tapped an ocean of brine. 

Today* millions of gallons 
of natural brine are being 
brought to the surface to 
be converted into high- 
grade salts and other 
products. This particular 
brine is almost complete^ 
ly free from undesirable 
elements common to sa- 
line solutions taken from 
the earth* “gypsum” or 
calcium sulphate being 
absent. Day to day tests 
show that the brine is 
about 99,85 per cent pure 
salt. Heat necessary to evaporate the wa- 
ter in the brine is obtained by circulating 
the brine* direct from the well* over the 
hot coils of a refinery near by* coils which 
otlierwse would have to be cooled by 
using cold water. Geologists estimate that 






Pfatural Srfne to Surfa/^e ft Im Coni;«rt<idt 

rCfftiit titid Oifitt tJs<tul Product* 

there are more than one and one-half 
lion cubic feet of brine under each mile of 
surface at that particular spot, or approxi- 
mately sixty million tons of brine from 
which ten million tons of salt may be tak- 
en, literally an ocean of brine. 
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ned Car Has a Motorcycle Engine 




Sntuij StreumtintJ Autat^oi^tfvPowcrtii with u Atatorcycrf Er%- 
gint f Whttlt Arc Irtdtpendtntiy Sprung 



at Pasadena* Calif,* after its de- 
sign was carefully chosen in 
wind-tunnel tests. Estimated 
performance of the four- passen- 
ger car, which is equipped with 
a special motorcycle engine* are: 
100- mile -per- hour speed* fifty to 
seventy miles per gallon of gas- 
oline and 600 miles to one tank 
of fuel. No glass is used, the 
windshield being made of a^* 
transparent composition materi- 
al. The car is fireproof and non- 
capsizable* its center of gravity 
being less than twenty inches 
from the road. The wheels, each 
of which is independently 
sprung, have a wide spread. 



Constructed of steel tubing molded to 
shape with a blowtorch* a 700-pound 
streamlined automobile has beefrproduced 
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C Cysts which transmit amebic dysentery 
can be removed from water by the usual 
filtration methods, tests have shown. 
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'POPULAll .^lECHAXICS 




Articulated Motor Coach Train Climbs Alps 



ATticu:titt«4 M^tor "Trmn** Conjfftrnff of r«f4i IJnUt by a ^'Ccncerfi'nn" Gan^u?ii> 

thr Front Unit It Motottxtd ftnd tht Ccnvtyattct It Used in the ttaUan Afps 



^ i Intended for making trips through the 
/^cJItalian Alps^ a type of articulated motor 
^^4coach " train’ ^ was built and tested recent- 
It consists of two coach units iolned by 
“concertina" gangway which permits 
^ passengers to walk from one coach to the 
otlier while the train is in motion. Only 
g the front coach is motorized, the rear one 
being a trailer. The design was made nec- 
"essary to negotiate sharp turns and also 
because double-deck coaches were im- 
*»^^ractical for the mountain travel* 



man turns the small dial one notch, the 
counter recording the laying of another 
egg. One complete circuit of the outer disk 
registers twenty eggs, while the inner disk 
records in. larger series, twenty, forty and 
so on* When the hen has laid 240 eggs, she 
is provided with a leg ring. 



WATER LOSS FROM RADIATOR ^ 
ENDED BY SEALED COOLING 



Containing two valves, a special filler 
cap for the automobile radiator increaseC^ 
the internal pressure of the cooling system 
and eliminates the constant addition 
water. It also improves Irol-water heater 
performance and .high -altitude engine op-^^ 
eration and r^ucesothe loss of alcohol or ., 

other anti-freeze ^ * 

solutions. The de- ^ -- ~ | 

velopment, ca^ed (s ! 

censists of a cap in 
the upper radiator 
tank which closes 

the overflow pipe 

under ordinary 

operating conditions. Within the tiller cap 
is a dual spring valve. The larger valve, 43 
equipped with a special sealing device, 
raises the internal pressure of the cooling "'i 
system but releases fluid or vapor when ^ 
internal pressures rise above three a^d 
one-half pounds per square inch* The in-j 
ner and smaller valve eliminates undesir- 
able vacuum. The sealing action raises the * ' 
boiling point of^water from 212 to about 
225 degrees so the loss of water through ^ 
the formation of steam and vapor is re- 
duced to a minimum. The relatively low 
bollmg point of alcohol is also raised wherujT. 
this liquid ^ used as an anti -freeze. 



EGG COUNTER ON HEN’S WING 
^ KEEPS ACCURATE RECORD 

How many eggs a certain hen lays dur- 
ing trap -nesting periods can be recorded 



Counter ta Ba Attached to Chichan's Wing, 
Thus Offering an Rceord of Each Hen 



accurately by a small metal counter that is 
attached to the hen’s wing, As the nest is 
visited and the egg removed, the poultry- 
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PEARLS f6uND in AMERICA 



ARE SHIPPED TO ORIENT 

V ’ 1i‘'. 

Pearls have so long been^ consiaeied as 
Oriental jewels that it will surprise many 
to learn that specimens from the United 
States have been sent to Europe and even 
to the Orient* The famous "Queen Pearl/" 
valued at $10^000 and now the property of 
an East Indian ruler* was found near Pat- 
erson* N, J, Pearls are found in tnoliusks 
in Maine, New' Jersey, New' York, Penn- 
sylvania and the Mississippi valley* Arti- 
ficial pearls are made in France from 
guanin* a pearl essence obtained from the 
scales of large herring. 



DETECTOR FINDS CASlEAKS 
AND SPEEDS REPAIRS 



Leaks in gas pipes are detected quickly 
by a device similar to a stethoscope. Vi- 
brations set up by the escaping gas are 
picked up by the detector and carried to 
operator’s ears by a set of headphones* 
The detector is attached directly to the 
pipe. Vibrations from a three out -per - 
hour leak in a one-inch pipe can be heard 
forty feet away. Quick detection of small 

jj^f repairmen* 



1 



_ Ujfegfar Lik^ 4 Which Quickly l^ocatem 

rri {jflc Lmrc anJ Spevdx Up Rtpmrx 
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HUGE LATHE ON ITS OWN TRACK 
TURNS OUT GIANT MASTS 



Trees as long as 150 feet are turned into 
giant flagpoles, radio tow'er supports or 
ship masts on a huge lathe that runs on a 



Sr'ir Lathe RunnirtS o-m tit Own Tfttck nftd Cunvert- 
ing a Big Tree into <i Lafty Fiagpot* 



small railroad track. As the tree revolves, \ 
the lathe creeps along trimming the great 
trunk to size. An electric motor 



drives^ ^ 

the trimming knives* eliminating the old^ 

the tree. The 



hand method of hewing the tree* 
lathe does the job in one-tenth the time 
formerly required. _ 

' 7 



ELECTRIC STAMP SEARS PAPER 
AND PREVENTS FORGERY 






Imprinting a clear, browm signature or 
symbol on paper* an electrical stamp "is 
operated without ink* The handle contains 
a niameht resist- 
ance for the small 
current* which is 
taken from an 
electrical outlet by 
a plug-in socket. 

A small regulator 
prevents over- 
heating of the 
metal characters 

on the stamp face, saving the paper from 
being burned. After being placed on a 
document requiring the stamp, a push- 
button in the handle is pressed to switch 
on the current. Almost instantly, the im- 
prinljof/the stamp is seared into the paper. 

. O. - -* * t 
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mine the speed at which a thun- 
derbolt travels. The lenses re- 
volved at 1,500 revolutions per 
minute. Almost always, the ex- 
perimenters found, the main flash 
w^as preceded by a faint *^leader“ 
which traveled from the negative- 
ly charged cloud to the positively 
charged earth at 810 to 19,900 
miles per second. The main flash, 
from earth to cloud, traveled at 
hhGOO to 68,400 miles per second, 
the average being 28,500. The ex- 
periments were conducted for the 
South African Institute of Elec- 



trical Engineers. 



BIG WREN INDICATES 



RAD1G STATION 



ffomcTJiaJc Mining ‘^i^fadun^t” C^juijifinf of CTq/fQn C^Hsi 

AttacArd' to a iVAsti 



GOLD SLUICING WHEEL LIFTS 
WATER TO WASH PAY DIRT 



Two Oregon school boys who have an 
inventive turn of mind are now sluicing 
from two to four dollars ’worth 
of gold per day from a small 
stream In that state with the aid 
of a homemade gold-mining "ma- 
chine.” Their invention consists 
of a paddle wheel with gallon 
cans attached to the paddles to 
carry the water to the tops of 
troughs and thence to shore where 
it is emptied into the sluice boxes 
into which the lads shovel the 
gold-bearing gravel* The pay dirt 
is recovered from the riffles in the 
sluice boxes. 



Radio stati ^ WREN j e t Law- 
renco.^'^aris,. indicates its name . 
with a huge wren erected at the = 
entrance. The bird is of concrete > 
and weighs about 1,500 pounds. J*; 
The legs are of heavy steel andrV"^' " 
extend into the body. The body is 
made of a steel framework cov-z 
ered with metal latL over which 
are two inches of cement 6p 

plaster* A sculptor modeled tBt Buter sur-' 
face which was painted in natural colors^:; , i 



The tip of the tail is about seven feet high. 



i^O iSPEED OF LIGHTNING 

Using a camera with two lenses 
revolving in a circle at opposite 
ends of a diameter, two experi- 
menters photographed a number 
of lightning strokes between earth 
and cloud in an effort to deter- 



Big tVrcj) Thot B*r*anift*a the Nome of Badio Station WREN 
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Floating Balt wit:h Padcffils Propels Swimmer 



Buoyant enough to support the weight 
of one man, a new water-sport device is 
popular at German resorts. It consists of 
an air-fUJed ball with a short oar or pad- 
dle on each side. With its aid, a person can 
stroke through the water as though he 
were swimming, the ball supporting his 
weight, Tlte apparatus has a floating seat 
for resting when the user becomes tired, 

0 

FEETfLlZER FOR LAKE PLANTS 

MAY AID GROWTH OF FISH 

Larger and more fish may be produced 
by using farm fertiliser in lake water^ it is 
reported in connection with tests being 
conducted in Wisconsin. The fish do not 
eat the phosphorus and lime contained in 
the fertilizer. The gain in hsh^ both in 
size and in number, comes by the indi- 
rect route of first giving the fertilizer to 
the marine plants and then letting the 















Air-Fithd Balt with Paddle ,4f' 
tmihed Which Im Used to Sup- 
port or Propet Suftmmer 

eight years. The cost for 
a whole summer of work 
in money spent for fer- 
tilizers amounts to only 
eighty-six cents an acre 
of lake surface. 









ALUMINUM HOLDER FOR BAIT 
FASTENS TO FISHING ROD 



fish eat the plants. Experimenters point 
out that many lakes do not have enough 
food for even the few fish survivors found 
in them. If such bodies of water are re- ^ 

stocked with fish, these fish cannot findT^ easily accessible, a bait holder has 
food,, resulting in either death by starva-^N^ been developed which is attached quickly 



For the angler who Likes to fish in places 



tion or a retardation of growth to the ex- 
tent that it would take many years to at- 
ifein legal size. Tests were begun in 1932 
at Weber lakOi^^fler the United States 
bureau“6f fisheries had found that addi- 
tions of lime and phosphorus would work 
in small fish ponds. After adding the farm 
fertilizers^ certain plants in the lake sud- 
denly bloon^d ^ter falUng to bloom for 







to the fishing rod. 
It is a light, alu- 
minum box in 
which a worm* 
hook or fiy is safe 
from damage. A 
rod so equipped 



can he tossed into a car without thought of 
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T IGHTNING performs many strange 

"* antics, but not all the capers attributed 
to it in all seriousness. For example, it 
docs not make "fairy rings" on lawns and 
meadows, it does not impress photographic 
images of leaves and trees on the human 
skin and it does not smite the earth in the 
fomi of solid thunderbolts or thunder^ 
stones* 

One popular belief, that lightning never 
strikes the same place twice, hag been dis- 
proved definitely. Still another, that light- 
ning is a single flash of high'^voltage elec- 
tricity between cloud and earth, has been 
found erroneous* Engineers of General 
Electric*s laboratory staff — men who toy 



Topf Briliiant Dhptay of Lightnintw Ccnlrt, 
Tree in fiatnee oftrr Being Strucir} Bottom^ 
'*Ftury Ring," Once Blamed ^n Ligtitnins 
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D 0 ES • • • and Doesn't 




Lightning Ditptay City of tnnsbruehf Austria 



with ten-million -volt arlifidal lightning 
generators in tlie laboratory and who go 
into regions where severe storms occur to 
study the flashes at close range— have pho- 
tographed lightning consisting of as many 
as ten separate strokes to the groilnd. One 
of these strokes w'as a multiple flash of ten 
recurrent discharges over the same path. 
The photographs were obtained with a 
special type of camera in which the film 
whirls past the lens at Vietler than a mile 
a minute. 

Fabulous tales ahoxit lightning still cir- 
culate throughout the world. In Europe, 
thousands of objects popularly identified 
as thunderbolts or thunderstones are pre- 
served in the homes of country folk, who 
regard them as charms against a number 
of harmful agencies. Some are really pre- 
historic flint axes and arrowheads; othei-s 
are natural stones of unusual shapes^ or 
fossils. Among mineral fonmations result- 
ing from lightning are fulgurites^ or '‘light- 



ffiff/it. Sidtwalh mppt^ by 
Lightning TraVvting e-lcinff 
czn i^bandfoncff Qom Main 
a/^«^ Hiiiing Trt* 
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porn. A n e c it a n i c s 




ning lubes/* which are 
produced in the ground 
by the fusing of loose 

sand along Uie path of u 
lightning discharge. They 
arc of various sizeSt from 
a fraction of an inch to 
several inches in diaine- 
ter, and sometimes twen- 
ty-five feel or more in 
length* The inner surface 
is smooth glasSj while. the 
outer consists o^ rough, 
incompletely fused parti- 
cles (^^sand and' often 
bears longitudinal ridges 
and furrows. The lubes 
are frequently twisted in 
spirals iind are sometimes 
branched. 

A so-called fairy ring 
is usually a narrow dr- 
cuJar band of hare soil 
bordered by luxuriant 
vegetation. The ring 
grows from year to year 
and may become scores of feet in diameter. 
The familiar legend concerning such rings 
is that they are made by the footprints of 
fairies dancing in a circle* In the sixteenth 
century attempts to substitute a scientific 
explanation for this superstitious one led 



Tap, Balt af Man-'Made 
Lightning Produced m 
C* ae rat Et^etric Com- 
p£tny*t Laboratory t £^W“ 
charge 1 m Ten Itt Hap 
VoItM 



L<ftj Strip Indicfitfs Ltngth of Futgutit* Bt- 

tid* lit Right, Pitt* ot Fwtgitrit* Showing Roughf 
Winged Surface 

to the equally erroneous belief that the 
rings are produced by lightning, and this 
belief was orthodox in the scientific world 

i(Contjfiue<l to pa^e IZOA) 








Giant Scre\^Propels Motor Sled^ over Snow 



Motor 5fc«f }^hich 1 9 Propelled by a Gianf Scfifw ot ff 
Spred of Twrnty Mitre per Howr 



Equipped with a Ihlriy-fivc horsepower 
air-cooled engine that turns a giant screwY 
a new motor sled is capable of fifteen to 
twenty miles per hour over the snow* The 
screw is a drum on which has been welded 
a spiral spring steel blade. As the engine 
turns this drum^ the sled screws 
its way through the snow. The 
sled is capable of climbing steep 
inclines and of pulling a load of 
5,000 pounds on crusted snow» , 
Constructed of airplane tubing, 
sturdily wielded, the sled weighs \ 

only 530 pounds. Three aluminum 
runners carry the load, the longer 
runner serving the purposes of 
steering by means of a wheel. The 
sled can be turned around in little 
more than its own length. On a 



test run, the 10,000-foot height of Lassen 



Peak in California was conquered, 



V 0 > 



FIGHTING THE HONEY BUG 



Motorists who park their cars under a 
shade tree in summer often return to find 
the windshield smeared with tiny drops, 

Y ^ it ^ ^ ^ 



as though it had been drizzling* Thest^ 
drops are left by the honey bug» technical-, 
ly knoviTi as the aphis or aphldt a tiny,^ 
plant louse. Tree spraying in spring with - 
soapy water and nicotine sulpliate is an y 
effective means of eliminating the pest. " ^ 

Plant dusting with nicotine or tobacco dust 
also is recommended. ^ 
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Stores Fringed with Lights Illuminate Village 
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MuTktt Place a/ a Vitiagm in the German Stack Forest lailh tllvmmatian Praifided by Fringes of Lights 

Strung Aions the Soots of Shops 



.-j 



One of the villages in Germany's Black 
Forest has employed an "urmsual method 
for illuminating its market place. Fringes 
‘of lights are strung along the roof edges 
of buildings housing stores and shops and 



these Lights illuminate the structures while 
the reflected light is thrown down into the 
street below. Thus the decorative lights 
on the buildings also serve as street lights 
for pedestrians. 



Raii^maker on Wheels Is Operated by a Water Motor 

7 ft ^ 



or spiinJding large lawns and gardens, 
an automatic rainmaker is now offered in 
the form of a sprinkler rotated by a water- 



Z.aufn Sprinkler on Whemfjt Which ts Operated by n IVntcr Tafn-Motor 
Which Rotatwm the Ftrfotattd Pipe ftOm Side to Side 



operated turn-motor which revolves the 
nozzle pipe from side to side as the sheet 
of water is thrown high into the air. The 
largest size is capable of 
watering evenly an area 
forty by sixty feet, using 
from 4tK) to 750 gallons 
per hour depending on 
the pressure. The arc of 
throw' is adjustable and it 
can be set for narrow 
stri ps or wide areas. Aux - 
iliary screened lubes are 
available and may he in- 
serted in the pipe for 
holding soluble fertilizer 
tablets or insecticide. It 
is claimed that the drops 
of water absorb nitrogen 
by being thrown into the 
air^ giving the same effect 
us a natural rainfalls 
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AUTO RADIATOR 

BY TABLETS IN 



^ing 

mak- 



Pills for your automobile 
offered by one manufacturer who 
ing tablets like peppermint lozenges in ap- 
pearance to be added to the water in the 
auto radiator to prevent the formation of 
scale. It is claimed the tablets^ when dis- 
solved, soften the water by precipitating 
the mineral salts and thus keep scale from 
forming. Two or three tablets are used the 
first time to remove scale, rust and greasej 
and thereafter a tablet ^ njonth keeps scfele 
from forming. 



NG 



erl plant - 



LIGHT WAKES S 

AND SPEEDS GR 

Seeds that refuse to sprdilt 
ed can be roused from dormancy by soak- 
ing and then exposing them to the proper 
colored light for a short time. Only the 
longer wavelengths of light have this stim- 
ulating power* Dr. L. H. Flint, o f the U. S. 
deparlinent of agricullur^T^^as found. 



Seecff to Diff^TMnt Kinds ot Colored Light 
M Order fo Sp*md Up SpTWtinp 



i 



% Seeds exposed to light at the blue' violet 
”end of the spectrum refused to germinate, 
*^^Even seeds that had been given the stim- 






ulating treatment with the longer wave' 
lengths at the red end of the spectrum* 
and then were exposed to blue or green 
-ight, would not sprout. The treated seeds 
^need not be germinated immediately. They 
tjean be dried out and planted later. 
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l/and|« with Suc- 
tion C up c fat 
Carrying Pante of 



VACULTtA DISKS GRIP GLASS 
FOR EASY CARRYING 

Large panes of glass can be handled ea^ 
ily with a vacuum-cup implement intro- 
duced in Germany. It consists of a handle 
with a rubber suction disk on each end^:; 
On the back of each disk is a small lever 



to prevent air from disturbing the vacuum. 
Pressing the disks against glass causes 
them to grip the pane tightly. Then the 
two levers are lowered and the glass can 
be picked up and carried by the handle. 





BRAKE-SHOE STRETCHER AIDS 
■p ON KEL ^ 

Relining of au- 
tomobile brakes is 
made easier by a 
stretcher that 
opens the shoe 
the deg 
quired. 
fit the 

various sizes, and 
slight pressure 
will readily open 
the .brake shoe, 
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etjuallcd before or since. 
His collection, mounted 
on loose leaves in special 
binders, filled three walls 
of a large room in Paris. 
He spent $10,000 a week 
on his hobby. The count 
died in 1917, When the 
collection was auctioned 
, rafter the close of the 
World War, the proceeds 
amounted to more than 
$ 2 , 000 , 000 . 

At thut sale an Ameri- 
can collector* the late Ar- 
thur Hind, Utica, N. Y,, 
made sensational pur- 
chases including the one- 
cent black-on-magenta 
British Guiana, 1856, of 
which only one copy is 
and for 



^HE small boy swapping some knick- 
knack for a batch of coveted postage 
stamps and the President of the United 
States poring over a stamp collection to 
which he has devoted a lifetime are mem- 
bers of a vast brotherhood which includes 
9,000,000 devotees in this country alone. 
American stamp collectors spend annually 
$ 6 , 000 , 000 . 

President Roosevelt began collecting 
stamps when he was only eight. When he 
remarked, can almost say I owe my life 
to my hobbie&r— especially stamp collect- 
^ ing,” and when, on assuming the presi- 
dency, he directed that he wanted to see 
“every stamp that comes into the White 
' House he confessed that intense attach- 

' ment to his hobby typical of philatelists 
. . everywhere. 

^ 't* Among noted stamp collectors arc King 

- George V of England, King Emmanuel of 
Italy and former King of Spain^ Don, Al- 
. ^ fonsD XIH, 

The late Count Philipp la Renotierc von 

Ferrary amassed a stamp collection never 

* 
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“fop, StofTip Club Listmns to Tolh li'y Expert; Cen- 
terj^ Orte-Pfftny prtrf Twa-Penny *^Part O^Ct'* Muu- 
ritiu*! Bottom^ SSOtOOO Onm-Cent Stump 





which he paid an all-time 
record price for a single 
stamp of $32,500. It is now 
worth $50,000. 

Every collector lives in 
the hope that some day, 
in old garrets, old trunks, 
courthouse records, the 
files of old business firms, 
and similar hiding places, 
he will come across a 
batch of old letters or pa- 
pers bearing rare old 
postage stamps. Many 
fortunes are made by 
such chance discoveries. 
Take for example the 
most expensive stamp in 
the world today, the $50, 
000 Bri tish Guiana one- 
center, now owned by 
Mrs. Hind. Printed in 
1856 in Georgetown, Brit- 















CourttHi^ Sld4nti Mr. tail rid [s-a. 6 

Topt Stamp CoNcftmf Appeals to All Agms{ tnsetf 
Topt Fiife-Cent Unused Milthtiry Woi^tS $7tSOO; 
Bottomf fSfO0& Confedetott PaetmoMtvr Stomp ^ 

Av ' 



ish Guiana, It was withdrawn when it was 
discovered that the stamp had been col- 
ored red by mistake. But a Georgetown 
boy, rummaging in the family attic sixteen 
years later, found one on an old envelope. 
He sold it to a dealer for about $1,50. The 
dealer sold his entire collection, including 
the precious prize of today* for about $600. 
The purchaser, realizing the exclusive na- 
ture of the stamp, offered and sold it to 
Ferrary for $700, 

Trunks appear to be favorite places for 
important discoveries in rare stamp values. 
One woman, in going through an old 
trunk, found a packet of letters from 
which as she sorted them a few unused 
stamps slipped to the floor, later to be ap- 
praised by experts at Si 00.000, 

Because someone in 1847 made the error 
on Mauritius, an island situated off the 






Everyone Can Ride 
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C'ouin.r'sr ttie A9u I'uin 



Top, Conintit(«« Frtparine for Young CollmetarM* 
Exhibit; Boltom, Examining Watermark 



coast of Af rica^ of printing the words "Post 
Office” instead of "Post Paid” on some one 
and two -penny stamps being printed and 



because these stamps were imme- 
diately withdrauTi from sale* they 
are today excessively rare. An 
envelope which hears Ijotb the 
one and the two-penny stamps 
recently sold for $25^000 and was 
at one time valued as high as 
$50,000. 

The so-called "Postmaster” 
stamps* issued by the postmasters 
of several American cities before 
the Federal government took over 
the joh, never fail to bring high 
prices whenever they are offered 
for sale* O ne of these* a Baltimore 
10-cent stamp affixed to an en- 
velope sold for $10*500* In more 
recent times, there is the 1&18 24- 
cent air-mail stamp with the in- 
verted airplane center. Originally it con- 
sisted of a sheet of 100, which a young man 

{CoDtLnued tp page ttSA> 
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ractor “Trains” Move Freight in Far North^ 






Fourteen hundred tons 
f mining machinery were 
oved 132 miles over 
uskeg and forest land in 
anada's far north a few 
^months ago with the aid 
^ powerful tractors trav- 
V ^ling as *Hrains,” The first 
tractor started in a tem- 
perature fifty below ^ero, 

^ dragging twenty-eight 
tons of equipment on 
sleds behind it. Ten days 
later it reached its desti- 
nation. Three months 
were required to move 
all the machinery after 

H an airplane had surveyed 
a route which was cleared 
of trees and brush by 
gangs of men. Sixteen 
tractors were used, each 
carrying a crew of four 
W men. One tractor was 
lost when it plunged 
through the ice over a 
lake but was recovered 
later. Often tractors were 
^ ^ forced to “double up” to 
^3 pull loads over slush ice 
^Jand frequently the **bunt- 
ing poles," logs more than 

ten feet long used to keep \ 

the sleighs apart^ were snapped as the , About 5^^000 gallons of gasoline and 2,€00 ^ 
tractor train proceeded down grades- v gallons of oil were used. ^ ^ 

Radio Installed on Cultivator Brings Music to the Farm;;*- 



Vting Tra^tc^ tft Haul 

N ifrthY^the~TractaT^ Dragged %l9d» WAjch W*rm Opmrutmd. rn 



run# at H€cvy Jdming Machinery (fi Far 

T raint'^ 
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Radio programs to 
while away the hours of 
plowing are brought to 
an Ohio farmer’s oars by ® 
a battery receiver at- 
lacbcd to a cultivator. 
Two lathf nailed upright 
to the tongue of the cul- 
tivatoTt are strung with 
wire to serve as the an- 
tenna.whilc the I wo- tube - 
receiver is fastened to the 
tongue jn front of the 
seat. The battery is under 
the seal. Headphones pick 
up programs* 










GARDEN LIGHT LIKE MUSHROOM heit. Ethylene in the ratio of one part io 

ALSO SERVES AS SEAT 1,000 cubic feot of air is introduced. Rub- 

. - t * • - " _ . _ □ons^ inflated with ethylene to a 

dlatncler which will secure the volume 
\ desired, are placed in the treating cham- 
her release the gas slowly. The cbam- 
ventilated twice each day and re- 
charged with the gas after each ventilation. 
As a rule, the hulls do split open, but 
^ must be removed by machine or by hand. 



OLD CUPPER SHIP CONVERTED 
INTO FLOATING MUSEUM 

Seattle boasts a floating marine museum 
* and aquarium, the old dipper ship, *'St. 
' Paul/^ now being used for this purpose, A 
jjtiotorious ^hell ship" of the eighties and 
one of the few surviving dippers on the 
Pactfio coast, the boat itself is the out- 
standing exhibit* Tanks in the hold con- 
^>ain living specimens of northwest marine 
life and there are also sailing ship models, 
log books, old maps and ancient nautical 
instruments and gear* 



Com6imi|ipn Gardmn l,ight and Scftt Made of Piaster 
and Centenf and Shaped Liha « Moxhraom 



Shaped like a huge mushroom, a com- 
i bination garden lighting unit and seat of^' . 
_ ^*fers the convenience of a sturdily built 
, R j chair and the decorative effect of indirect 
. ^^illumination. It is made of plaster and co- 
j. v^ment and consists of two parts, the base - 

' and neck and a detachable top. The base ^ 
is painted grass green and the neck and " 

' top a natural mushroom color* The Lop 
^ contains three holes on the under side and - 
’ . . three one-half-inch pipes protruding from 

%Xf‘: the neck fit into these holes to hold the top t 
in place* Ideal illumination calls for a 100- 
^ watt or 150 -watt clear lamp, but by using 
- * an extension socket, the unit can be light- 

ed w^ith forty- watt clear lamps. It carl 
^ also be equipped with colored Cellophane 

rings or screens for colored illumination. 



^THYLENE GAS HULLS WALNUTS 

i 

Hulls of green walnuts may he loosened 
in thirty-six to eighty-four hours by 
means of ethylene gas. The walnuts are 
placed in a fairly tight room, with the tem- 
per ati^,pa close to seven^ degre^ Fa^en- 



Old Clipper Shipa *^Sl* P<iul/’ Whieh Ho* Been Can 
verted into a F/aqlAf dfiu«um a#tif ^tpEoruin 
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D^VELnPiHCi pn NT 

A ALL 



. Jome Uxti Rapid SfUfifixrr tor Papaf ^r puhric^ 

- Nat* Wall Printint Prwmrna 

i 

y Progress, in Chicago, Wherever a photo- *' 
X graph is to he printed, the paper is sensi-' 
y lized and four minutes after the picture is^ 
i taken, the paper is printed, eliminating the ' 
^ time of making engravings. The process is 
recommended for small -circulation news- 
papers or magazines. ^ *~ 



c tYLlKDER GAUGE SAVES TIME 
. ftIN KEFimNG PI^^pNS ./ 

Cylinders can oe measurea ourmg the 
^prticess of honing without removing the 
hone by using a new gauge that saves con- 
siderable time for the mechanic. In addi- 
tion to speeding 
1 up the work of 

honing all cylin- 
4 dcrs to the sam^ 
size by showing 
exact rneasure- 
W - f ments quickly^ ther 

^ i enables the 

€ ‘ * mechanic to show 

auto ow^ners what 
^ ' w pistons to usd^ 

' «• m without removing 

the old ones, 



Til paper, canvas, raonc and other suitfices] 

I is made easy by a black-and-white sens^ 

Sizer that does its work quickly. Even a 
‘S^'all twelve feet square can be sensitized 
rMeive a picture that is projected on 
the wall wfhile the sensitizer is wet, Thcq, 
the photo is developed w'ith a sponge and 
a bucket of developing fluid, the picture 
► being in pure black and whites. The sen- 
sitizer is effective on ordinary newspaper 
, print stock without sizing. It is off ere J 
j also as a means of enlarging subjects 
any size for the artist, saving hours of fre^ ^ 

‘hand drawing and obtaining correct per- ^[Chicken feathers have been dissolved/ to 



spective. One example of its use is in a 
nejvspaper published at A Century of 



form a plastic suitable for making foun- 
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tain pens, insulators and v^ious novelties. 
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Miifgtt Ca^t in Aftiitn and Outboard Bumf Mctor 
and MtrtotfyeU-Engin* Ptmur Plants 






NEW and fascinating 
sport, midget auto rac- 
ing, has been elevated to a 
major attraction in Califor- 
nia in the short space of ten 
months. The midget races 
are staged at Long Beach ^ 
Santa Ana, Fresno, San Jose, 
Sacramento and Los An'- 
geles. The new Gilmore sta^ 
dium in Los Angeles, erect’s 
- ed at a cost o£ $50,000, seats 
?fi,000 persons and represents the last word 
in modern design and safety, 

_ The races are run over an oval course 
measuring one- fifth of a mile in length, 
and are staged right in the laps of the 
^spectators* The little speedsters spend half 
'their time skidding around turns, but 
^ speeds of sixty miles per hour arc often al- 
^Jained on the straightaways. This is ac- 
complished by incorporating high-speed 
-motors in the cars, some of them "wrap- 
^ping up” to 6,000 revolutions per minute. 

Skill on the part of the drivers, together 
;'^vith daring, is essential to success. While 
* fast mounts are of paramount necessity, 
^ the ability of the driver to jockey for posi- 
tion is the chief factor in winning. Despite 
skidding, "bunching” on the turns and 
other ha^rds, accidents are surprisingly 
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rare. Barring collisions, 
there has never been an ^ d 

instance of one of the cars 
capsizing and as yet there 
have been no fatalities 
among pilots. ^ 

The cars are of various HBE ^ w 
sizes and shapes with the ' f 

average wheelbase meas' ^ 
uring seventy inches and 
the tread forty-two inches. 

The wide tread renders 
practically negligible the danger of turn- 
ing turtle. The Midget Auto Racing asso- 
ciation limits Tire pisT^”^spIac^merit""fo 
100 cubic inches but the most successful 
motor has only sixty inches displacement. 
The power plants are adapted from other 
vehicles, so one sees all sizes and types. 
The old 1915 Saxon pleasure car has con- 
tributed its motors to thfe midgets as has 
the Austin* The nxnorcycle motor has 
been converted wrfh fair success and the 
Scripps-Booth ^bur-cylinder marine mo- 
tor has founddts way into some of the “gO’^ 
devils.” The motor having most success at 
present i^the 4«60 outboard boat motor. 
The av^age compression ratio is seven 
and e|^t-tenths to one and the gear ratio 
fivBi^nd one -half to six to one. Small aer- 
oinane wheels are used. 



Bttrnty Otd/i^id Loohing Otvr a and 0 ^abjr 

Jiacer Eijutpptd with Front Drills 
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rorULAK JMECPANICS ^ f 

. }t < x) SUlXX^ UJa^^ 

Portable Coticrete Slabs Cut Paving Expense 




Under heavy traffic conclitioiis^ there is a 
'Smajl amou!it of breakage and some rat- 
tling, particularly on hills where there is 



Laying Fortabti Canettia Siaba over Manitipat Railway Trachl^ 
* ' tha A-td ai 5m nW Craned 



JVdI# Haut the Slabs Are Moved with 






sPortable concrete slabs are being used a 



as fill-in pavement around eight and one^ 
half miles of track of the Municipal rail- 
way of Seattle, -With the aid of federal 
fiSrirds, the city has manufactured 68,050 
slabs, costing about one -half as much as 
permanent paving because new rails and 
ties are not required. The slabs can be 
removed at any time with a small portable 
crane, each block having a hole and steel 
center for lifting, for track adjustment. 



tendency to creep, but the slabs ser%'e 
the purpose of eliminating traffic hazards 
at^jjoints vrhere many auto accidents have 
occurred. Raw materials for the slabs go 
in at one end of the manufacturing plant 
and come out, finished, to w^aiting trucks 
at the other end. Three sizes of slabs are 
used, one outside the rail, another for the 
tracks and the third for the center slab. If 
it is later decided to lay permanent pav- 
ing, the slabs can he salvaged. 



9 



Driver’s Cab Is Placed at Front of Streamlined Engine 




t 



Ac 



( 




Germany, along with 
other countries, is exper- 
iment! ng with stream- 
lined locomotives. The 
latest engine created in 
that country has a wedge- 
shaped front and the en- 
gineer's cab has been 
placed in this section so 
as to provide better vi- 
sion for the driver. The 
engine is being used for 
fast passenger service. 




PO PULA H L C H A N I C S 
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Periscopes Used at Races to See over Crowd 




Perisco^ies have been 
introduced at German 
race tracks for fbp-^3S“e of 
spi?ctatQrs farliack m the 
crowd. By means of the 
simple arrangement of 
rnirrorsAho spectator can 
follow his favorite horse's 
dash around the tracki 
his view unobstructed by 
the heads of fans nearer 
the rad. The device con* 
sists of reflecting mirrors 
so placed that when the 
opera Lor looks into the 
mirror at the lower end^ 
be sees the image of the 
race reflected by a mir- 
ror at the top. 



41EVERS1BLE PITCH 
PROPELLER ACTS 
AS A BRAKIJ.^ r 

Adjustable and 
sible in pitchy a new propeller enables the 
pilot to take off or land his plane in less 



Af German Track Ufinx PerUcQpts to S« ot’cr the'^ficadii oi 

Thott in Froni and Foliaui thw Pragrm of thr Horata 



contrast to the two degrees of pitch possi- 
ble with other propellers. In making his 
landing, the pilot simply throws the pro- 
peller *Hnto reverse/^ retarding the for- 
ward progress of the ship to make it come 
down in a gentle descent. Instead of piv- 
oting^ the propeller turns all the way and 
full speed astern becomes as easy to pro- 
duce as full speed ahead. As a brake, the 
propeller is said to eHminate ground loops 
which sometimes result from application 



r 1 ^ ^ L^. 

visible in MOISTENER 
WITH GLASS RESERVOIR 

Fitted with a | ^ 

glass reservoir, an | 

improved mois- 
tener for gummed 
surfaces or the 
finger tip keeps r Tf 

the water level i , i 
visible. Metal 

parts are non-cor- |B 

rosive» Rubber ^ ' 

feet keep the mois- 
tener in place on 

the desk. — 



t ^ Ramtaibla Pitch Propi i/W fPl Acis Jx roKc 
^ Wh^n an Airptana ia Making a L,anding 

than fifty feet, ascent and descent being 
almost verlicaL A feature of the air screw 
is that Jt can Im pitched to any degree^in 
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Thrills of FLYING 




Above, Madtl af a A^adern Air^Mail 
trundin^ Field and Airport; Setoti}, 
Servicing p Big 4i> Lin^r* 
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Rfghtf Pitot* WaitinS for 
Weather Report* i BetoWi 
Servicing One 0 ^ 
Many Airway Beacon* 



By IJ. W. MAGtlE 

IT was in ihty days soon after two-way radio- telephones 
* were installed on mail planes. A pilot battling snow 
and sleet gave h|» position to u radio dispatcher 200 miles 
distant and reported ice was forming on his wings. Siici- 
denly the tense dispatcher heard the pilots voice again. 

'*I’m losing aitilnde fast,” he said, then, after a pause, 
“I'm coming down — count to me— count to me.” 

With a vision before him of a lonely mall flyer crash- 
ing in the storm and seeking the comfort of a friendly 
human \"oice as he fell, the dispatcher started counting. 

two — three — four — five—*” he began and con- 
tinued into the twenties* Then he stopped to listen* No 
reply come* 

There is a happy sequel to this incident. The pilot 
stayed with his ship and mail and landed without serious 
injury* Later he met the radio man who did the counting; 

“Tlie first thing I heard after landing,” he said, “was 
your voice still droning numbers in my ears. I couldn’t 
tell you to quit because my radio was put out of com- 
mission. The reason for the counting? I couldn't see. 
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and wanted to gauge the time of my de- 
scent/' 

Because the mail pilot is not a faii'- 
weather flyer^ ice still is one of the haz- 
ards he faces, but many planes to- 
day are fitted with '"overshoes” on 
the wings and with the other de- 
vices intended to prevent ice from 
logging down a ship. In addition, 
experienced pilots have learned 
how to dodge ice by seeking a 
difTerent air strata when it threat- 
ens them. 

It Is difRcult to visualise the 
dangers faced by the pioneer pi- 
lots who blazed the air- mail traiLs 
because we have been accus- 
tomed for so long to drop a letter 
marked “via air mall” into a cor- 
ner box, certain that in some way 
it would reach its destination 
quickly and safely. High adven- 
ture still flies with the n^aih but 
modern equipment, million -mile 
pilots and long years of experience 
have robbed the service of many 



tnMtrumtnt Pdn«t of Earty Air-^Mait Plant ami ^fodmtn 
Shipf St\oWt RmooEitd in Mail-Plono Win^ 



of its former dangers, A big tri- 
motored plane thundered above a 
sea of shifting clouds one winter's 
night destined for the Pacific 
coast. For three hours pilot and 
co-pilot had navigated a compass 
course- for three hours they had 
not seen the ground. As the third 
hour passed they calculated they 
were over the broad Sacramento 
valley. By radio -telephone they 
learned a 3, 000-foot ceiling pre- 
vailed over this region. So they 
began seeking a “hole” to come 
dov/n for a landing. 

At last they found the break in 
the clouds they .sought and spi- 
raled down Lhruugii it. Beneath 



I 





them was a revolving beacon and the 
boundary lights of an airport. They land- 
ed, confident they were near Oakland; 
Instead they were in Nevada ^ more than 
100 miles from Oakland. They had been 
swept off their course by a cross wind. 
Today directive radio beacons keep mail 
planes on their routes, the radio signals 
warning the pilots as soon as they begin 
deviating from the wide swath of airway. 

These pilots would rather talk of the 
amusing experiences than the dangerous 
ones. One of them tells rather sheepishly 
of a rough trip from Omaha to Chicago 
years ago during which he saw little of 
the ground and finally flew by instinct 
alone. He got cold and opened a Jug of 
coffee. His numb fingers dropped the top 
and it fell up. He looked up, and there 
were the lights of Chieago™above him* 
He had been flying on his back. 

It would be difficult for an experienced 
mail pilot today to fly upside down unin- 
tentionally, On the instrument panel in 



QUICK Tli^IER FOR WATCHER 
SPEEDS UP REPAIRS 



/jirtrumcnt T*tlt tn Ont ^frnvt« 

Wat^h is Caini'iiff cr jLosirtg rime- aniJ Houi AfucA 




front of him arc a score or more of instru- 
ments, each supplying flight information. 
Included arc three recently developed aidj 
to ^'blind" flying; an artificial horizon to 
show when the ship is on an even keel, ^ 
directional gyro to record direction of 
flight regardless of any abrupt maneuver 
of the aircraft, and a sensitive altimeter 
whose “minute” hand registers changes of 
altitude in lens as well as hundreds of feet. 

When Jack Knight, now a million-mile 
pilot for United Air Lines, participated in 
the first continuous mall flight across the 
continent thirteen years ago, he landed at 
Omaha by the light of bonfires and arrh^cd 
over Iowa City out of fuel to find the air- 
port hidden by darkness. He finally land- 
ed by the flare of a railroad fusee set by a 
night watchman. 

That couldn't very ■well be duplicated 
today either. Ground crews are always on 
the Job, landing fields are well marked 
and for an emergency landing today 
Knight's big monoplane is equipped with 
two 550,000-candlepower searchlights re- 
cessed in the wings. In addition he has 
parachute flares to illuminate a square 
mile of ground as bright as day. The same 
route over which he made that first trip 
today is part of a lighted air boulevard 
extending from the Atlantic to the Pacific 

<Continufd tc pagt 1££A> 



Watch repairs can be speeded up by a ^ ^ 
micrometer that determines accurately in ^ 
one minute how fast or how slow a watch 
is running. The one-minute lest reveals 
the gain or loss in time for a period of 
twenty- four hours. If the beat of the 
watch does not synchronize with the tuned 
revolutions of a numbered disk, lighted 
numerals on the disk show the degree of 
inaccuracy. 





SOCKET LOCKS ELECTRIC LAJWP 
. PREVENTS THEFT 



Theft of electri 
lamps is prevent 
by a socket lock 
that grips the bulb 
tightly until a key 
is Used to permit 
removal. The lock 
is a part of the 
socket. When 
bulb has be 
screwed into th 
socket, the key 
turned, 



theft -proof, as*^'ell as preventing the bulb^ 
from loosening.' *Ii lengthens the life 

becaUfoijSfttaft is alwj^s positive, 3 
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Knock in Gasoline Measured hy Test Engine 




POWLS 



ANTI-KMQCK 

HEAV'< 

W;£.A 0 E 



Trit Engiw ffff M^aMuring C^tsifiirn: Knath and Tubt Showing 

thm Hmaify, Mrditim and Light Paris oi Ciit^lin* 



GasoUnt^ is rated according lo Us anti- 
knock qualities by a testing engine em- 
ployed by one oil company to produce the 



exact balance in gasoline which 
is desired. Broadly speaking, 
gasoline is composed of three 
partSj heavy* medium and light. 
The heavy parts contain the mile- 
age and anti -knock values, the 
middle parts constitute the body 
and provide the power while the 
light parts give flashy perform- 
ance including quick starting and 
rapid acceleration. The ideal gas- 
oline combines maximum mileage, 
power and dash with a minimum 
knock. Tlie testing engine deter- 
mines the point at which the bal- 
ance between the heavy and light 
parts produces a knock. The gas- 
oline is first separated in the lab- 
oratory into iU various parts, or 
fractions. These parts are then fed 
into the mixing chamber of the 
engine. When the percentage of 
lighter parts reaches a certain 
point* the engine starts knocking, 
This point is given a numerical 
rating which js the octane or anti- 
knock rating of the gasoline, A 
gasoline with an octane rating of seventy, 
for instance, has a higher anti -knock value 
than a fuel with a rating of sixty. 




“^^omotive Has Six Engines but Will Run on Any Five 




Fitted with six engines, any one of which 
may be disconnected in an emergency, a 
twelve-cylinder moun- 
tain-type steam locomo- 
tive has been built in 
England for use in the 
/Andes of South America, 

^he locomottve will op-' 

\^rate on any five of its' 

I engines. The disabled 
'engine can be discon- 
nected in five minutes, 

[ Steam is produced in les£ 

.than half the time ordi- 
!narily required. The 
^boilers are constructed so 
kthat every part of eacl> 
f lube can be seen from the 
Ibcomotive cab and cal 
Jbb cleaned easily. It i 



claimed that this type of ctigme saves fifty 
per cent in fuel costs. 



Afaun tarn- Type ^ar Use in Andes; It Has Tmetoe Cyt 

induTt and Six Engitimt Can Optraie an Five 
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O^O POrULAH MUCH AN It'S 

^■-4>CcV. •<! ■ :• . .-<■ 

TRAIN OPERATES TUNNEL DOOR I 

WHEN IT APPROAI^^ 

Railway tunnels on a scAtic ibiite in the 
Swiss Alps are equipped with doors at 
e^cFTTn3"T5rp***^vent the formation of ice 
on the walls and the seeping * of snow 
through the entrances. The doors are 
opened automatically as an electric train 
approaches the entrance or exit and are 
also closed after the train has passed. The 
doors also contain two slots which open 
automatically to release the currents of 
air set up by the passage of the train 
through the tunnel Colored lights indi' 
cate whether a tunnel door is open or I 
closed. The approaching train makes con- ! 
tacts which start a two* horsepower motor^ 
this in turn opening the door. As the train 
passes similar contacts cause the motor to 
reverse its action and close the door, 



envelop trees In valuable stands of timber 
as a part of the forest- service insect erad- 
ication work. Forestry workers carry tanks 
of oil and the tree is first sprayed with the 
oil, then the infested area is set afire. 
Each spraying crew is followed by men 
with shovels to prevent the spread of the 
blaJce, „ I 

■CP 



PROTEtiOB FOB GASOUNE TANK 
PREVENTS THEFT OF FUEL 



at fntranfV a Ripilumy riinnaJ in Sufimi A.tpk 
Which Open Automalicatiy at Train Approachtt 



Q 



* Gasoline cannot 
be stolen from an 
a u t omo bi 1 e 
'^equipped with 
^protector which 
installed perma- 
nently in the 
^ of the ^ tank, 
^protector does not 
T interfere with 
7 iug the tank, but 



FIRE PROVES FRIEND OF TRE^S 
IN DESTROYING INSECTS 

. *nfe Vtt'w uv»i- 

Fire, normally the greatest enemy of *^eries of traps pre- 
timber growths, has been converted into vents siphoning, 
a friend of- trees in UniteilSl^l^ forestry The pnotecior can 
work in tJtajj. Mart^TlTade pillars o£ 



be installed in 



Setting Fire ta'ii T ret'^hfe^ Has Been Sprayed with 
OH ta Eradicate intcct PmEtw 
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POIM't.AR MErHANICS 
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HANDY CARRIER FOR MOTOR OIL 
CLAMPS UNDER HOOD OF CAR 



Tuking exlr 
motor oil on a 
car 

the 

riel- which su 
ports two quart^?^ 



of oil and attaches 
to the braces 
which support the 
hood. Clamps pre- 
vent the carrier 



tn /ni/«rt«d' P^siti<rn it* Aerial StL^ins 
Leaps the Leap Fpr'iy Fttt abouc CJrihind 



i^vG miles per hour^ being forty feet above') 



ground and with the passengers upside 



\ i r* 



at the t9p of-^ach swing. 









In a huge 'Settle" 400 feet long and six- 
ty feet wide, the 9,000 -ton steamer, "Royal 
Star," recently was “boiled" in water Like 
TT'btg lish at a dcick in England. The pur- 
pose was to release a large quantity of 
congealed oil which had accumulated in 
the false bottom of the boat. The dock 
was partly flooded with water and the 
water W'as brought to the boiling point 
with the aid of steam pipes extending into 
it, thus freeing the oiL 



Stmam Ri*ing tram Wntar a* Big Boat Wa* Bvirtg 
te Rtlaesa CongtaUd OH 

STEAMER IS “BOILED” IN WATER 
TO FREE CONGEALED OIL 



from rattling or shaking loose and the 
danger of soiling upholstery or clothing is 
eliminated since the extra oil is under the 
hood instead of in the car with the pas- 
sengers. Little time is required to transfer 
oil from the carrier to the crankcase. 

n i 

^AERIAL SWING LOOPS THE LOOP 
FORTY FEET ABOVE GROUND 

Those who have wondered about the 
sensation of looping the loop in an air- 
plane can now find out for themselves, 
without going more than forty feet off the 
ground, by climbing into a swinging gon- 
dola, California’s latest ride thriller. The 
swinging gondola consists of a metal com- 
partment, seating six persons, mounted 
between twenty -foot steel girders. It is 
attached to a cross bar on top of the gird- 
ers in such a manner that it is free to re- 
volve in a vertical plane. The passengers 
are strapped in with airplane safely belts 
and the gondola travels at a speed of fifty- 
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MAGI C for 

Everybody 






''pHElHE were throe queens, Tboy 
^ were very* ch\immy. Wherever 
you’re! find utie, you*d always find 
the others. 

Do it lilte this* Locate the four 
queens in a deck of cards. Ar- 
range them, with ti^ree indifferent 
cards, m the manner shown in 
Fig. 3, Conceal the odd queen be- 
hind one of the cards and cxhii>U 
the fan of cards to the audience. 
They will see three queens and 
three off cards. Now, place the 
cards face down on the deck. Deal 
off the cards in two piles, a card 
at a time to each pile. When you 
come to the sixth card, slip it un- 
der the two cards in the right- 
band pile, as shown in Fig. 2, and 
return these three cards to the 
deck. Show the other pile. They 
are the three queens. Place the 
ladies on top of the deck and deal 
again, following the same proce- 
dure as before. You’ll always find 
three ladies in the left-hand pile, 

Here's a simple little stunt that 





570 



POPULAR :^IEC’HANICS 




Take a length of string and wrap it three 
or four times around your left thumbs as 
shown in Fig, S, The end marked "A" is 
the end you start with; the end marked 
'"B" is the end that is wound around. Make 
the eye of the needle as shown in Fig, 9, 
Notice that end “B" of Uie string makes 
the inside of the loop Now, take the 
end, '“A,” and make a few stabs at the 
loop. Threading the needle is done in a 
jiffy by simply giving a little side jerk on 
**A” as you make the stab at the loop. 
Looking at the exposed view, Fig. 10, you 
can see that the end, “A," simply slides up 
the end “B"' to find its way into the loop. 

It’s rare fun when done quickly. 

Here's a good chemical stunt 
and you can get all the stuff for a 
few dimes at the drug store. You 
need a jug or a bottle of at least 
one pint capacity, also four glasses. 
Fill the bottle with water, and add 
to it about as much sodium sali- 
cylate as you can heap on a quar^ 
I^Hj ter. Also, add about ten drops of 






wiU keep them guessing 
for aw'hile. Show three 
packs of paper matches. 
Announce that your 
sense of touch is so del- 
icate you can detect the 
removal of a match from 
any particular pack. Al- 
low a spectator to re- 
move a match from any 
clip to prove it. 

It’s very simple. You 
open each pack, and 
give the flap a bending 
twist, as shown in Fig, 4. 
When the pack is closed, 
this will result in a slight 
projection, as shown in 
the lower part of the 
sketch. If you insert the 
flap tightly, however, 
you can make it line up 
perfectly, or better, pro- 
ject a little on the oppo- 
site side. You can eas- 



ily tell which pack the spectator opens by 
simply glancing at the telltale projection. 

Can you do this one? Here are tw?o 
glasses — one full and one empty^ — arranged 
as shown in Fig. 7, Can you drink the con- 
tents of the lower glass without touching 
the upper glass with your hands, or re- 
moving it from its place on top of the full 
glass? The stunt is done in the manner 
shown in Fig, 6. This fulfills all of the 
conditions. 

Threading a needle is no trick at all. 



sodium hydroxide. Glass No. 1 contains 
two drops of ferric chloride; glass No, 2 
contains about three drops of phenol- 
phlhalein; glass No, 3 has about ten drops 
of copper sulphate: glass No. 4 contains 
about twelve drops of strong oxalic -acid 
solution. Pour the contents of the bottle 
into the glasses and you will get sherry in 
the first glass, red wine in the second, 
green Chartreuse in the third, and water 
in the fourth. The fourth glass, of course, 
is the one on the Scotchman. When he 
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suggests that the four glasses be mixed 
together to give his some flavor^ the con- 
tents of the whole bottle turn bach to 
water again! 

You have four little numbered cards» as 
shown in Pig. 13. On the reverse side of 
each card is another set of numbers, as 
shown in Fig* 14. All of the cards are dif- 
ferent colors, the white card being known 
as No. 1; the red as No* 2; the yellow, No. 
3, and the blue, No. 4. Now, exhibiting the 
cards as shown in Fig. 13, you request a 
spectator to pick up a card and mentally 
choose any number on the face of the 
card. The cards are then turned over so 
the numbers will form a circle, as shown 
in Fig* 14. The performer asks the spec- 
tator on which color he secs his number. 
The performer im- ^ 

mediately calls out 
the selected number. 

This is simple. No- 
tice that when the 
cards are turned over 
to fonn a circle, the 
lowest number on 
each card makes up 
the four original 
numbers on card No. 

1 — the white card. In 
a similar manner, the 
second*iowest num-' 









to 


11 


12 



Wrt TE 






YELLOW 



BUTE 



her on each card 
makes up the four 
original numbers on 
card No. 2 — the red 
card. Knowing which 
card the spectator 
picked Up originally, 
you can easily tell 
him his number when 
he announces what 
color his number is 
in the circle. 

Takc a loop of 
string. Wrap it four 
or five times around 
a pencil, as shown in 
Fig. IS, Now, bring your thumb down 
between the two strings of the loop, as 
shown by the arrow in Fig. 15^ and by the 
position thus taken. Fig. 16, grasping the 
end of the pencil lightly between thumb 
and forefinger. From this position, if you 
lift your finger from the end of the pencil, 
tlie loop will come free; if you lift your 
thumb, the loop will not come free. It’s 
another of those things proving: '^Tt doesnH 
pay to gamblo with strange people," 

“.7'/7 



CFl ies get the blues when they encounter 
blue colors, according to the findings of a 
British metal- box compiany.- T-he company 
princes tins for kitchen supplies and dis- 
covered that flies appeared to shun all the 
boxes painted blue although no one could 
find the reason for their dislike. 
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wett fiuction and vacuum give a secure 
hold< The tape is applied without glue by 
first wrapping the shaft with ordinary 
frictii.. ^ 



CaiTiBFa ant/ Miatageopa W/tith A/akgg 
Jt ^aty faF ^mataur to AfoAe 



CAMERA- IVUCBOSCOPE OUTFIT 
READY FOR THE AMATEIH 






I" ^ NON-SLIP GOLF CLUB TAPE 



GIVES POSITIVE GRIP 






Induction oven cool to man 

BAKES PAINT ON METAL 



Cool to the human body but hot to met- 
ab an induction oven is being used 



in 



Plymouth Motor^mrporation plant to bake 
thu^minr oiTmetal parts^T^ui^ as radiator 



shells and wheels. The oven is a method 
of heating iron or steel by causing the 
metal to be carried through a magnetic 
field. Electricity is generated at 350 cycles, 
440 volts* three phase and transmitted 
Nthrough a series of wdre coils wound 
‘around the interior walls of the oven* 
Y Bilking requires fifty -five minutes, com- 
>;pfH?ed to three hours for the old type 
t*s team -heated ovens. The induction oven 
^produces a temperature of 230 degrees in 



Designed to give the amateur good re- 
sults at moderate cost, a new camera and 
microscope outfit is on the market. The 
microscope is bakelite and chromium, 
equipped with the curved arm typical of 
instruments used in the laboratory. It may 
be used as a micro-projector and for pho- 
tomicrography* Two objectives accom- 
pany the instrument, giving maRiiificalions 
of seventy- five to 300 diameters* The 
era is mounted so that it may be 
into position for taking the picture after 
the slide has been prepared* A booklet 
supplied with the outfit tells how to pre^ 
pare slides of interesting subjects* 



% 



ineta], but a person sitting beside the iron 



'or steel bar will not feel uncomfortable* 



Special tape for 
wrapping the shaft 
of a golf club gives 
a positive grip 
when the hands 
are moist and thus 
allows the golfer 
to relax his hold 
when making a 
shot* Ridges ^nd 
depressions in the 
tape mesh with 
those of the hands so that when dry* fric- 
^ti^n keeps the club frona slipping and when 



/mfifction fer Baktn^ Paint en It //cofj: 

tha Mwtal &U1- la Cool to iho Human Body 



C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon receipt of a stamped* 
self-addressed envelope, 
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Compressed-Air Stabilizer Stops Roll of Ship 







COMPRE.SSED AJff IN 
Tnr& CHAMBER SETS UP 
IMPULSES CREATFNGAH 
ARIIFICIAL ROLL THAT 
reacts against SEA’S 

natural roll — 



Ocean Lmrr Equippf^i wUii CpmpriBmvd-Air Stabi 
Users j ShaiL'n at RTgtitt tv Prrv^fit Hollinfi 



14 CUBIC 
FELT CAPACITY 



By using a compressed-air stabilizer on 
each side of the hulh-a DuUiIt Imer eliia-* 
inates the rolling of the vessel in a heav^^ 
sea bi' creating a counter roll to baianee 
the ship. Steam or compressed air devel- 
ops the counter impubes which are im- 
parted to the water about tive boat. The 
stabilizers consist of vertical tubes, one 
attached to each side of the liner, and open 
to the sea at their lower ends;' The water 
level in the tubes is the same as in the 
sea outside but as the ship rolls, so that 
the w'ater tends to rise iii one tube, the 
compressed air comes into action and the^ 
force It exerts on the ^aler tends to rights 
the vessel In permarjent Installations the^ 
tubes can be built into the hull instead 
projecting from It amidships. In each 
a chamber of fourteen cubic feet capac*-] 
ity is fixed at the top, and an auxiliary air 
compressor supplies a pressure of 140^ 
pounds per square inch, the air reaching . 
the stabilizers/ through a pipe extendingi^ 
inside the hulK In permanent installations 
automatic vawes would supply the com-^ 
pressed-air impulses to the tubes each 
time the vesiel attempted to roll,/ It i|p 
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Racing Crayhoiinds and T tochirtg Dag fo 
Jump thtaugh ArmSt Rtfrain from Fight- ' 
ing CJtd Back 5oinerfaujl 



Uy FKED C, KELLY 

FRIEND gave me a large fiih- 
^ ing reel, the kind u!;ed In 
catching tarpon, a while ago, but 
as I never fish for anything larger 
Ihan brook trout, I used the reel 
to teach a dog to stop in his tracks 
on eomniand, 

A dog learns hy association of 
id eas. If he discovers his master's 
whUtle invariably means food^ he 
is glad to come when he hears the 
whistle and forms this habit until 
he comes }ust as readily even 
though, later, he gets no food. He 
can be greatly encourciged la as- 
sociate the whistle with the idea 
of running toward his master, by 
pulling on him a collar having 
dull spikes on the inside, a train- 
ing collar. The master yanks him 
by a long cord simultaneously 
with the sound of the whistle. 
Thus the dog can't well help as- 
Ecx^iating the whistle with running 
toward his master, for if he fails 
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to do SO promptly he hods him- 
self compelled to come* 

It was this kind of associa- 
tion I had in mind when 1 hit 
on a use for the tarpon reel. 

Firsts I attached the reel to the 
handle of a fishing rod and lied 
the rod to a tree. Then I wound 
on the reel a stout cord KHJ feet long. 1 
marked a spot where this cord would 
reach wlien completely un wounds 1 fas- 
tened the end of tlie cord to the dog's 
training collar, with the dull spikes inside, 
and we wore ready to proceed w'ilh a les- 
son. Starting from the trect I ran and 
called the dog to follow me. He gladly did 
so. As we approached the spot where I 
knew he vt'ould have to stop* at the end of 
his rope, I shouted "stop!*' But he either 
did not think I was serious, or else w'as 
too intent on plans of his own. for he did 



not slow down until he had to. We tried 
this over and over and it was surprising 
how slow he was to realise that it would 
be more comfortable and better to halt 
when I gave the signal. Gradually, how- 
ever^ he got the spirit of the thing and did 
actually stop just a little before the cord 
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became taut. After a day 
or two of practice I had 
him in a frame of mind 
ready to follow orders 
instantly, even without 
any cord or collar. For 
years afterward I could 
make him stop instantly, 
even if he were rods 
ahead of me, just by 
shouting a command. Indeed, I once saved 
his life when he was chasing another dog, 
I saw that he would run in front of a rap- 
idly approaching automobile. It is not 
easy to divert a dog's attention from an- 
other dog just ahead, but my shout of his 
name and "stop" got into his conscious- 
ness and he halted He had never ceased, 
somehow, to think that when 1 said to 
stop, he must do so or else feel those jabs 
on his neck. 

For years I wondered how performing 
dogs in circuses and traveling ^ows were 
trained to turn back somersaults. Even if 



the dog knew what one de- 
sired him to do, the skill re- 
quired would make the feat 
difficult enough. I used to feel 
ashamed of myself when try- 
ing to teach the trick to dogs 
when I reflected that 1 
couldn't do it myself^ — even 
though I knew what I was 
supposed to do, and the dog 
did not. After years of curi- 
osity about this trick, the last 
time I saw it done in a circus 
I hunted up the dog trainer 
after the show and asked him 
for an explanation. 

Like most mysteries, it was 
simple enough when under- 
stood. The man showed me a 
little harness consisting of a 
girdle around the dog’s body* 
on each side of which were 
tAvo straps attached by swivels to permit 
the dog to turn over and over without 
twisting the straps, Tlie trainer described 
how he would start the dog up a little in- 
clined plane, holding these straps and 
turning the dog over in mid-air, after 
which he would reward 
him with a piece of meat. 
Of course, he carried out 
this training when the 
dog w'as hungry and con- 
sequently anxious to go 
to any length to obtain 
food. He made the dog 
wish to do the trick. The 
dog soon started to help 



CkuRo by Fall 

Tep, a Thoroughbreds B€lowt Touching Dog fv 
Comm lit a to Stop and 1^4 Beg 

himself and would spring with his hind 
legs at the proper time to throw himself 
over backwarcL Gradually the straps 
could be dispensed with. 







To make a dog jump 
through your hands may 
seem fairly difficult and 
yet I believe I can teach 
this trick to almost any 
dog in about ten minutes 
—by building associa- 
tions* and in easy stages. 

First I make sure the dog 
is hungry; then I hold a 
cane in my hands only 
an inch or two above the 
floor* and mako him walk 
over it toward food, 
temptingly displayed. 

Gradually I raise the cane 
a few inches. After I have 
increased its height* I 
drape a newspaper or 
cloth over it to make it 
more natural for the dog 
to go over it rather than 
under it. If he does not go 
over it, I refuse to give 
him the food. In a short time he recognizes 
that he must go over the cane to obtain the 
coveted chunk of meat. The next stage of 
training for this simple trick may be to 
hold the cane w’ith my hands on it only a 
few inches apart; the final stage is to dis- 
pense with the cane entirely and clasp my 
hands together. The whole process* as I 
say* may be gone through in a few minutes. 

John B, Watson* eminent psychologist, 
told me of an experiment in which he had 
two fighting pit bull terriers in an enclo- 
sure, the entire floor of which was covered 
by wire netting which could be electrically 
charged. Not enough current was used to 
hurl the dogs but only to startle them, 
Wlienever they walked toward each other 
growling and intending to fight* an ob- 
server turned on the current* So long as 
they behaved politely toward each other 
and did not growl* they received no elec- 
tric shock. Soon they learned to accept 
the evidence that it was unwise to fight. 
Thus observers had the amusing experi- 
ence of seeing two able-bodied dogs eager 
to bite each other and walking about 
showing distrust of each other* but never- 
theless disinclined to show any overt act 
of fighting^ lest the mysterious sensation 
come upon them through their feet. They 
didn^t understand it, but quickly discov- 
ered how to adjust their behavior. 



Using X^Ray £quipm*nt ta Detmct Any fii^^cn Dtftct* TH thr 
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POWERFUL X-RAY ON WHEELS 
TESTS HEAVY STEEL 

Hidden cracks in the interior of heavy 
steel castings are detected by a pow^erful 
X-ray machine mounted on wheels. The 
equipment takes pictures through four 
inches of steel. Gun carriages* armor plate 
and other forms of steel construction of 
the United States navy arc subjected to 
the penetrating rays of ifie machine^ which 
operates at 220*000 volts, ‘ * 



NAIL FILE FOE CANARY BlRm 
KEEPS THEM SINGING 

Toenails of canary birds must be clipped 
if the birds arc to do their best 
singing but clip- 
ping by hand often 
injures the feet* 

An automatic nail 
file for the birds 
now being offered 
which wears off 
the nails as the 
birds hop around 
in the cage. It con- 
sists of a stick 
coated with carborundum* The stick is 
placed in the cage ite a perch and the hirda^v^ 
do the rest as they hop about on tt. 
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Topf Daabla-Dteh Bad Datignad far 
Smoit Aportmant; Whan Utad a* It- 
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iatic Oil Naatar with Humidifying F*<o- 
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ture of Being 
rnf^a Play Yard for thm 
Turn of Kno6 
Mahma Change Quickly; 
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PLACER IVDNE IS THAWED OUT 
py^ ^ BY DIVERTING RIVER 

Changing the course of a river for gold- 
mining purposes is not unusual, but a new 
reason for this procedure was found in the 
Yukon territory of Can^^_where :part of 
the flowlifTHe'KiDndrke river is being di- 
verted from its course in order to take the 
frost out of gold-bearing graveL Mining 
operations were hampered by the frozen 
ground and regular thawing methods were 
too costly, but the frost is being abstracted 
inexpensively by diverting a part of the 
river over the ground. 



NTOON BOAT WITHOUT HULL 
OFFERS MORE SAFETY 










Portahie Stitehmr tor Closing Bags or Cartonm; It 
Convtrtt (Vfrtf into dipt as a Ratt UnnJifids 



Claimed to he unsinkable, a new pas- 
senger boat has no hull, being built on 
three airplane pontoons. E^ch pontoon is 
divided into five separate water-tight 
.compartments. The center pontoon car- 
Time is saved by a portable stitching^ ries an eighty-horsepower engine that 
machine for closing bags and cartonsTA \ propels the craft by means of a straight 



PORTABLE STITCHER FOR BAGS 
AND CARTONS SAVES TIME 



t 



Developed in Germany, the device con- 
verts wire into clips as a reel unwinds. 
While one length of wire is fed into the 
machine by closing and opening 
handles, one clip is pressed into 
its ends bent to penetrate the 
cardboard a second time. Thi 
produces a durable binding. The 
weighs less than twenty pounds, 
adaptable to powder operation. 



drive. Loaded to capacity, fifty adults 
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BOLT CONNECTS TWO WIRES 
7. WITHOUT SOLDERING 

Solderless 



con- 
nectors for cur- 
r e n t-c a r r y i n g ' 
wires and 
have been aevei- 
oped to speed up'^ 
the lineman’s and"^ 
electrician^s work. ^ 

■4 

The connector ^ 
consists of a slot- 
ted bolt with loclf^ ^ 



fiastwTtgir Boat Buiit on Airplane Fontacn* an ^ 

AiftamoAiVf Carrier af Similar Constructian 



washer, a combi-‘i,.,^ains a speed of ten miles per hour with a 
nation which grips consumption o£ four miles to the gal- 



the two wires to assure positive contact!^ Ion. The designer sought to offer as much 






The conductivity of such a connection, 
compared to an unspliced wire, is slightly 
above ninety -eigb^t per cent. ^ fj 



O iL 



passenger space as possible without build-< 
ing too much weight into the boat, which- 
three tons* J 
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above Windshield 



T OCATED at a sufficient 
distance from the motor 
to avoid interference, no 
spark-plug suppressors are 
required with this auto re- 
ceiver which is shaped to fit 
in the top of the car. Tlie 
hinged brackets at the for- 
ward end are ad- 
justable for \^anous 
contours of header 
panels and the bow' 
supporting bracket 
is also adjustable. 
Maximum per- 
formance is claimed 
because of the re- 
ceiver's close prox- 
imity to a standard 
roof antenna and 
the elimination of 
losses in the usual 
shielded antenna 



lead. A small 
speaker is built 
into the cabinet, 
which is easily 
installed, as 
shown in the photos. 
Two hinges on the 
windshield header 
may he seen in the 
center photo as the 
unit is swung down for service and inspec- 
tion. A pair of threaded aluds In one of 
the wooden roof bows hold the set in posi- 
tion for operation and there are only three 
wires to be connected. 

This set is a self-contained 5-tube vari- 
ety with B- battery eliminator ^ dynamic 
speaker, tuning, volume and tone controls* 
A total weight of only 12^/k pounds is indi- 
cated in the lower photo which also shows 
the location of the various controls* The 
dynamic speaker is a compact type de- 
signed for good volume and tone* A pro- 
posed 7 -tube set of this type will require 
a chassis only 13% in. long. 
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FT ERE is iin opportunity far tlie brgin- 
* * ner to consirucl a really efficient two* 
tube short -wave receiver, with no coiLi Ut 
wind. In a good location, round -the -world 
reception on head phones is possible with 
this simple little set. No Freak circuit is 
employed; it consists of a regular regen- 
erative detector and one impedance-cou- 
pled audio stage. The tubes are operated 
with a 2ls-voli filament-lighting trans- 
former plugged into the 110- volt home- 
lighting circuit. Two small 45-volt B-bat- 
teneSi or an inexpensive B-eliminator* 
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TWO-TUBER 

Short Waves 



may be used for ihe plate supply. How- 
ever, B-batterieKS will last for many months 
and the cost of operation is quite low. 

The builder will need a medium-size 
screwdriver, wire-culling pliers, small fly- 
cutter, a hand drill and an eleclric solder- 
ing iron. K the drill and fly-cuttcr are not 
available, your local garage man or tin- 
smith will be willing to drill a few holes 
in the panel and base for you. Figs, I and 
4 show the front panel and base layouts; 
lirt in. eraydo or aluminum is recommend- 
ed and may be bent to shape between 
blocks of wood clamped in a vise. They 
are also available formed and drilled for 
those who do not wish to make them. If 
the two side bends prove difficult they may 
be omitted as they are only for the pur- 
pose of reinforcing the base. If these bends 
are not made, two V4*in. metal bushings 
(Conlinutd to pie« 114A> 
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GENERAL-PURPOSE AMPLIFIER 




jiTfrSM / 
1 r.MIEN./ 

V 



•IHKPHM: 
T PAD 
TH-2TO 



«0O-OMH 

PCTEHTIOWUEA 



AMPUn^R ONrt 
,ZAJ 



5(MJLDO0-l»iH pqr. 
miDME tOHTtTDL 
■ISHFd/ ISHFU 






+ 1U ¥ipQ 



iWATT 



RtViASU) 



'T/d&L (J^£ceitwiQ Zhided- 



TO Al. 'OlLRi 



P0W£J? UNIT 



OhD 

-3 

tL 



A LTHOUGH inexpcn- 
^ sive tubes are em- 
ployed in this general- 
purpose amplifier the 
output is IS watts with 
exceptionally good qual- 
ity, It has been designed 
for the greatest possible 
flexibility with volume 
amply sufficient for audi- 
toriums and most outdoor 
uses. Two Wright-De 
Coster 305 speakers^ or 
from 6 to 8 smaller dy- 
namic speakers^ may be 
operated with maximum 
efficiency. The cost has 
been kept as low as pos- 
sible consistent with good 
practical parts and the 
actual construction is 
quite simple. 

Divided into three sec- 
tions, the top section con- 
sists of a 4-position mixer 
circuit by means of which 
a microphone^ a radio re- 
ceiver, a low -impedance 
line^ as well as a high- 
impedance phonograph 
pick-up may be used 
either separately or all 
simultaneously* Provi- 



sion has also been made for the use of a 
crystal pick-up or ciy'stal microphone. If 
this mixer circuit is not required for 
your application it may be omitted and 
any type of pick-up device desired may 
be connected to the grid of the type-56 
tubOj in the amplifier unit^ by means of a* 
suitable transfonner* The center unit is 
the ampbfier proper and the lower section 
consists of the power supply for the entire 
device. A complete material list, of all 
parts Used in the original model, is avail- 
able upon application without charge. All 
bases are formed from 
era y do metal which is 
easily bent and driUed. 
Each base is 3 in. high, 6 
im wide and 1& im long. 
Installation may be nnade 
in any suitable cabinet or 
rack. The one showm in 
the photos is in. deep, 
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Easy Solutions for Common Radio Problems 
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iVffUf Vaime by Af sans of Platsa 

for Blocking fiat Largs ijtolef; Bsioatf 
Intsrtsrmncs tfOfrt ^evn S^nn« Creat- 
ty ReduccJ by faMtsning, Afj Sharp 
Letter Paint It TvSCth er b Pine 
Copper Wire Connected la Qraundi 
Rightt Inexpensive Ftat^Type Wire’/ 
Wound Voitoge OividSr 
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Panel ffvehing* Prsseod 
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nary Vise; Hols Is 
Prilled tor force Fit; 
Belautf Simple Remedy 
tor Slipping Knabs 
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lery Cable 
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X All-WaVt R’ectivtr Wrth Band Safretar and Vttri* 

Cchrad Pilot LigfttM /nJicated 

Tube Receiver Covers Five Bands 

This table-model superheterodyne re- 
ceiver tunes from 13 to 2,500 meters cov- 
ering the ultra-short, short, broadcast and 
ultra -long wavelengths on five bands. Se- 
lected by means of a multiple switch, each 
^ range is indicated by a different colored 
light behind the tuning dial. Automatic 
volume control insures uniform power 
% when tuning the various bands. 

nd ^ 

^ Mirror- Drum Televisor in Kit Form 

• V, 

V: .. Assembled from a kit of parts, this Eng- 

* lish television scanner employs a 30-mir- 
i rored drum. In 

operation, with 
the usual televi- 
sion receiver, a 
light source is 
modulated by the 
incoming televi- 
si on s i gnals , pa ssed 
to a Kerr cell, and 
the resultant vary- 
ing light-beam 
goes through an 
optical system to 
the revolving 
drum from which it is reflected to a screen 
to build i^p a black-and-white image. 






Cathodep^Ray Oscilloscope for Amateurs 

\ 

Most experimenters, service men and^" 
amateurs, particularly those interested in t 
phone transmission, recognize the cath- ^ 
ode- ray oscilloscope as an extremely use- 
fill piece of apparatus. Until recentlyl 
however, this 
equipment has 
been complicated 
and the tube rath- 
er expensive* The 
compact unit il- 
lustrated is now 
available and em- 
ploys the RCA 
type-906 cath ode-ray tube which costs 
more than an ordinary medium -power ^ 
transmitting tube* - 






Code Sender Is Semi* Automatic 






The complete alphabet and numerals of \> 
the continental code may be transmitted 
by this keying device with only 51 motions 
instead of the usual 132. It is claimed to 
aid the inexperienced amateur in both^ ^ 
sending and receiving. Four black keys,^ 
when depressed, send 1, 2, 3, 4 and 5 dashes - 
respectively; four white keys send Ihet^^ 
same groups of dots m a similar manner. 



l/nit Uiftlf epL’er moved ^ Shauri 

Mai hod oi Oparatton 



CBlueprints covering radio constructiorf ^ 
articles in past issues can be obtained for_ ^ 
25 cents each; when material lists are not 
included in the articles, these are available ^ 
without charge on receipt of postage* . 
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A S a decorative model, the Viking ship 
is one of the easiest types to buUd 
and is ideal for the beginner. The hull is 
' carved first. Draw a centerline the length 
of both top and bottom. Then, 2%\ in. from 
each end of the top, a mark is made at the 
edges of the block. These marks indicate 
where the curves of bow and stem merge 
with the straight midship section. The 
curves are marked in and cut to shape 
with a coping saw. Paper patterns are 
made of the stem and stempost, Fig. 9, 
and, on the sides of the block, these curves 



are also marked in and later cut away. The 
block is then cut to shape and sanded. In 
the crosshatched drawings, each square 
represents 1 in. Next, paper patterns are 
used for the ^^-in, stem and sternpost, 
which are cut to shape and fitted to the 
hull block. They are temporarily nailed 
in place and, ■with the hull bottom as a 
third side, the keel piece is marked for 
shape and size and is cut out. All three 
pieces are given a final sanding and are 
nailed and glued to the hull block with 
waterproof casein glue. - 
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apart, The sternpost extension is 
shaped and carved at the upper 
end as shown. It is applied with 
nails and glue and sanded to a 
smooth joint with the deck and 
bulwarks. 

The mast taper begins In, 
from the lower end* gradually re^ 
ducing to Vi in, at the top. The 
yard Ls tapered likewise, from the 
middle^ to a full hn in. at its ends. 
Grooves are cut *,s in. in from lift 
yard ends to take the wire sewed 
in the edges of the sail. After thls^ 



Taking the correct curves 
from the top side of the hull, 
the I 4 -in. bulwarks are ne,vt 
made, T)\ey are first fitted, 
then drilled at points indi- 
cated In the side and top views, Figs- 5 and 
7, for oar holes, nailed and glued in place 
and finally sanded flush with the hull 
sides. In the stern view, a diagonal ^-in. 
hole is drilled for the rudder. Before do- 
ing this, two small blocks of wood are 
glued alongside the sternpost to provide 
the rounded section at this point. The hole 
should be drilled from the outside to pre- 
vent splitting the sternpost or getting the 
hole off-center. Halfway between stem 
and stern, a hole is drilled in. 

deep for the mast. Hull and deck are 
marked to represent planking. The hull 
bnes are Vi in. apart? those on deck, % In. 



twenty seat blocks are made and they 
are glued to deck and bulwarks. Some of 
the painting should be done now. The hull 
is dull yellow; bulwarks dull red, inside 
and outside; the mast and spar Avhite, ex- 
cept for a black tip lopping the mast, 

and the deck and seat blocks are shel- 
lacked. The stem, keel, sternpost and its 
extension are yellow. When the paint is 
dry, the hull is antiqued by applying a 
thin coat of burnt umber, which is wiped 
off when partly dry. The stem, keel, stem- 
post, extension and dragon’s head are now 
stippled with red, green and black to rep- 
resent serpents’ scales. The nail points of 
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the furniture slicfe are bent at right an- 
gies to sewtt4ial4s drilled in the bulwark 
tops. These units are painted dark brown 
all over, or, they may be decorated with 
heraldic designs. The mast is rigged with 
three shrouds* a side, a fore and a back- 
stay. The yard is lashed to the mast about 
an inch down from the top* Using the soft 
brass wire, sewed in seams at the sides of 
the sail, the sail is hung from the ends of 
the yard. The size of the sail is given in 
Fig. 2* It should also be antiqued with 
burnt umber. The lifts and sheets consti- 
tute the running rigging. The deck shel- 
ters, Fig, 6, are made and antiqued and 
put in place, the wire frames fitting into 
holes drilled in the deck. The anchor is 
fastened from brass rod or sheet lead» 
painted black and hung in place. The oars 
and rudder are whittled and attached by 



S Ci 



light nails driven down through the bul- 
warks. The base, of mahogany or walnut, 
Fig. 8, completes the job. Small wood 
screws are driven through the base into 
the hull. 



Dummy Helpful in Determining 
Scale Details of Model 

If dimensioned details are missing from 
plans of a modeh the size of the parts can 
be determined by their relation to a small 
dummy of a 6-ft, man, this being made to 
the same scale as the ship. Thus, if the 
doorway is to be cut, the dummy is held 
vertically against the bulkhead, which is 
then marked just above the end of the 
stick, allowing extra height for clearance. 
Notches may be cut in the stick to repre* 
sent knee and waist heights for locating 
bitts, gun carriages and steering wheels — 
Harold T. Bodkin, Chicago, 
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site sides. Both flaps are then sealed.- 
Martin G, Winterton, Fort JLewi^' Wash. 



Simple Method of Removing Rind 
from Bacon 



Many people who experience difficulty 
in removing the rind from a piece of bacon 
will find that the 
illustrated method 
solves their prob* 
lem. Place the 
bacon^ rind side 
down, on a flat 
surface and hold it 
down firmly with 
one hand. With 
the other hand, 
start the knife 
with a sawing 
motion between 
the fat and the 
rind, pressing the blade firmly against the 
rind* With this method, the knife wHt 
make a clean cut across the entire piece. 



H^avy Convoy Sfr#fcA*4 ArntM 

Thmatrr Chair Enabler Child ta See Moviem 

child SO that it can see over the heads of 
people in front. The seat can be folded 
and carried in the pocket, and consists of 
a square of heavy canvas with wire hooks 
sewed to the comers as shown. 



5of>{ Raked into Sheet^Metal Container That Film 
into Cltofiing Holt of Steu« 



Soot Removed from Stove without 
Soiling Floor 

Accumulations of soot under an oven on 
a cookstove can be removed without 
mussing the floor by Using this tin con- 
tainer and the cleaning hoe. The loop at 
the end of the hoe handle is straightened 
and a wood block is slipped over it and 
fastened in one end of the container* The 
assembly is then slipped into the opening 
under the oven and the soot is raked into 
the container which is then removed. 



Canvas Seat for Child^s Use 
at the Movies 



When attending a movie with a small 
child, this canvas seat stretched between 
the arms of a theater chair will raise the 



I^arge Envelope Made from Two 
Small Ones 



If a large enve- 
lope is not at hand 
for mailing pic- 
tures, drawings, 
cards ox similar 
items, one can be 
made by arranging 
two common en- 
velopes as shown 
in the drawing. 
The item to be 
mailed is placed in 
one of the enve- 
lopes and the oth- 
er one is put over 
it, placing it so 
that the gummed 
flaps are on oppo- 
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Figs. 4 and Si and sheet cap-' 
per is then spun aver the 
base as in Fiv. 3 
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Wet Rubfttrt Prevented from Mviting Floor by Set 
ting Them in Thit Drip P&n 






Drip Pan Holds Wet Rubbers 

To save the work of cleaning up water 
puddles from rubbers set on the fioorj this 
drip pan will be found convenient. It is 
made from a discarded 5-gal. oil can. Por- 
tions of the top and bottom are cut out to 
leave a shallow pan, including the spout, 
which will be needed for draining. The 
sides of the can are evenly separated and 
are bent down to form a trough and are 
supported by four iron braces soldered in 
place. A */i-in. opening in the bottom of 
the trough allows water to drain into the 
pan. If desired, a flat-iron handle may be 
soldered to the ends of the pan. 



Sanded Space on Glass Graduate 
Helps Prevent Errors 



Repairing Leaky Iceboxes 

If your icebox leaks, it can usually be 
repaired by coating the inside of the ice 
compartment with parafflti. Just take out 
the metal stand that supports the cake of 
ice, plug the drain with a cork, and then 
pour melted paraffin over the leaky part. 
After the wax has hardened, carefully re- 
move the cork from the drain and replace 
the stand. — ^ James W. Campbell, Hartford, 
Connecticut. 

Pocketknife Holds Razor Blade 
While Stropping 

To hold a safety- 
razor blade for 
stropping, or to 
handle it conven- 
iently for cutting 
paper, open one 
blade of a pocket- 
knife, place the 
razor in. the slot, 
as shown, and 
close the blade. 



Auto Window Cushioned to Prevent 
Injury to Dog 

If yotir dog rides in a car with its head 
out of the window, cushion the edge of 
the lowered window glass so that the dog 




To prevent er- 
rors in measuring 
different kinds 
and quantities of 
chemicals, an am- 
ateur chemist 
sanded one side of 
his glass graduate, 
and, with a Lead 
pencil, wrote code 
letters and arrows 
on the sanded sur- 
face to indicate their respective measures. 
— G. E. Hendrickson, Argyle, Wis. 





SE'A/ED 

QR 

stapleo 



CAhPET - 

SLIPPED OVER EDGE 
- OF GUSS 



Strip of Old Carpet Fotded aLfer Car Window Pro- 
tacts Dag WAtn Cot Hite Bump 

wdll not be injured when driving over 
rough roads. A good pad for cushioning 
the glass can be made by folding a strip 
of old carpet and stapling or sewing it 
indicated in the detail. 
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Stencil Paper Used on Homemade Duplicator ; 




TWO TVftCKHES 
OUTING FUKNtl. 
UNDfH 5TENOL \ 



MIMEDtSRAfH 

SHNCIL 



Here Is a Immemade duplicator that is 
useful for printing invitations, liandbiiLs, 
menus, programs, etc. Practically all the 
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cost involved is ink and stencils. To make 
the duplicator, get a wood block and care- 
fully shape one side to a curvature having 
a radius of about 6 in. The curved surface 
must be perfectly true so that in rocking 
it across a flat surface, all parts will touch. 
Then cover the block with two layers of 
outing flannel stretched tightly and tacked 
along the edge to the top side of the block. 
The fleece side of the cloth should be in- 
side, Two clips are made of wood or flat 
metal and are pivoted to the block so that 
they will hold the mimeograph paper se* 
curely, A handle completes the job. Ink 



and stencils can be obtained at mail-order 
houses or typewriter- supply concerns. Be 
sure to ask for duplicator ink. The stencil, 
cut on a t3^ewriter or written by using a 
stylus, 1^ attached to the duplicator after 
the pads have been inked. Ink the pad 
well but do not make it soggy. The stencil 
is placed over the inked pad with the side 
down that your typewriter keys struck. 
It should be possible to print at least two 
hundred copies before re-inking* If too 
much ink gets on the printing side of the 
stencil, wipe it off with a cloth moistened 
with alcohoL^ — Don Mayes, Carthage, Mo. 
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Canvas Pouch on Baby Carriage Holds Small Packages 



To carry packages on her baby carriage, 
one woman made a pouch, or pocket, as 
shown in the detaiL It consists of canvas 
sewed over lengths of heavy, stiff wire, 
the ends of which are bent to form hooks 
to be slipped over the handle and the rear 
edge of the carriage body* When making 
the pouch, cut out the sides to a radius 
large enough to give it considerable depth, 
and then sew them to the bottom. It is a 
good idea to slip short lengths of small 
rubber tubing over the hooks to prevent 
marring the finish on the carriage. The 
pouch will also serve as an extra seat for 
an older child by using heavier wire for 
the hooks and cutting a couple of slits in 
the bottom for the child's legs. — A. H, 
Wayehoff, Tempe, Ariz* 
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the photograph, then blended out to a tint 
with a bit of cotton dipped in carbon tet- 
rachloride, or the color may be applied 
directly to the cotton* For small details, a 
brush may be substituted for the cotton 
and the color applied to the wet brush* 
Small wood objects, as in Fig* 1, can be 
stained beautifully by covering the entire 
surface with the color se- 
lected, rubbing it in the di- 
f rcction of the grain where 
IH|^\ / possible, then rubbing the 

I surface with a soft cloth 

I dampened with gasoline* 

/ The gasoline dissolves the 

■Ull I crayon, thus setting the color 

KNHH I in the wood and removing 

I the excess wax. Further 

Kyjjf / / rubbing with a dry flannel 

yV. :J/ j cloth will produce a durable 

// i hnish. Dimensions for 

// I a cigarette or trinket box 



X^7AX crayons, such as B 
^ ^ children use to color H 
pictures, have many other B 
uses* Art training is not re- ■ 
quired to use this versatile I 

and inexpensive material, as f 

one need only follow a few I \\ ® 

simple directions to produce I \\ v 

some of the beautiful effects I Vt ^ 
that are illustrated* / 

For tint L ng photographs, / 

Figs, 8 and 10, excellent re- L ^ 

suits can be obtained by — 

even a novice, especially on 
landscapes. The advantage of using this 
material is that it does not penetrate and 
can be wiped off if the results are not to 
your liking* Photographs to be tinted 
should be printed on dull paper* The sur- 
face is first cleaned by wiping it with a 
cloth on which talcum powder has been 
sprinkled, to remove any oHiness. The 
crayon may be either applied directly to 
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are given in Fig. 2. If you 
wish to decorate the box, you 
may use the design shown in 
rig. 3, Trace the design onto 
the surface with carbon pa- 
per, then fill in with the colors 
desired as in Fig* 14- A thin 
coat of white shellac is used 
to prevent the crayon from 
wearing off- The doorstop^ 
Fig. 9, and the book ends in 
Figs. 5, 6 and 7, are suitable 
for this type of decoration. 
Work carved in low relief 
is attractive when finished as 
follows' Brush a coat of a 
mixture of gasoline, 10 parts, 
to gray green oQ paint, 1 part, 
over the surface. While the 
work is still wet apply the 
crayon to produce a two- tone 
effect. If unusual shades of 
stains are required for match- 
ing colors when patching fur- 



Eawy Method of Attractively Tinting Photos 
by UMlng of CoEfon Dipped in Carbon 

Tat mchtoriitr , and Ordinary IV ox Crayons 
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Tapemtry and Other Notfcl El- 
i'rcf* j4rr Sirnply thi- RiOiti 
of Varying the Ttchniifue i> 
Using the Crayons 



is shown in Fig. 16. The design 
is drawn on thin paper with 
orange crayon, pressing quite 
heavily. The paper is then laid, 
face down, on the fabric you 
wish to decorate and the design 
transferred to the fabric by 
pressing the back of the material 
with a hot iron. The next step is 
to stretch the fabric on a draw- 
ing board with thumb tacks and 
fill in the various colors of the 
design quite heavily with cray- 
ons, After the design has been 
colored as desired, the fabric is 
laid, face down, between sheets 
of newspaper and covered over 
with a damp cloth. The steam, 
produced by running a hot iron 



niture finishes, pottery, mirror 
frames, etc., they can be produced 
by mixing crayons. The shavings 
of crayon are dissolved in turpen- 
tine, which must be warmed in a 
double vessel and stirred thor- 
oughly. With so many colors 
available, almost any shade can be 
obtained by mixing. 

A beautiful tapestry-like effect 
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Fig* -1, present anotlier field for the use 
of wax e rayons. Both lamp shades and 
maps are made with a parch merit -like 
oiled paper* This can he prepared by 
coaling while thawing paper w^iUi a 
solmion of boiled linseed oil mixed w4th a 
small amount of benzine. A smooth*sur- 
faced paper will give an even tinted effect 
while a rough texture will produce a mot- 
tled one* The design, which must first be 
worked out in a pattern, is simply out- 
lined on thin paper wdth a sharp crayon 
and transferred to the parchment paper 
hy placing the pattern on the parchment 
and pressing with a hot iron, as before. 
The mass coloring is then filled in directly 
on the parchment with crayons* In order 



to tone down the colors and give a soft, 
aged appearance, all that is necessary is 
to lay the colored portion on a piece of 
newspaper and go over the back with a 
hot iron, to remove the surplus crayon and 

iwaXp 7 

Beautiful etching effects can be obtained 
on paper or linen-finished illustration 
board by a scraping process, Figs. 12 and 
17* After the picture is drawn and shaded 
W'ith crayon, take a penknife and scrape 
fine lines, exposing the paper underneath. 



over the cloth, as show'n in Fig, 15, will 
dissolve the crayon, depositing the wax 
onto the paper but setting the colors into 
the fabric. The process is so eiTeciive that 
the material may be \vashed without de- 
stroying the design. Fig, 11 shows an at- 
tractive fire screen that can be made In 
this way. After the fabric panels are fin- 
ished, they are stretched over wood panels 
and lacked along the edges as shown* 
Lamp shades. Fig. 13, and antique maps^ 
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Simple Burglar Alarm Operated 
by Door Switches 

Here is a method of putting in your 
home a burglar alarm which utilizes door 
switches to turn on the lights , sound a 
gong or even turn on the radio when a 



WAen n Home la Ent*r*ii 
Thit Surgtar ^form- 
SdurtiCfc ft Cong ifnd T isrnt 
crn tko Lightm 



Pad for Carrying Ladder Made 
from Inner Tube 

A short section of inner tube filled with 
sawdust or shavings provides a good 
shoulder pad when carrying a ladder. The 
is nailed to the inside of one of the 
near the center so that the ladder can 
on the shoulder. 
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door or window is opened, A careful study 
of the drawing will show the method used, 
A switch is installed in the sill of each 
window and the casing of each outside 
door so that the circuit is closed when any 
one of them is opened. A master switch is 
used to cut out the alarm when not in use. 
The alarm circuit is connected into the 
lights between the wall switches and the 
lamps so that when the alarm is turned on 
the lights work independently of the reg- 
ular house circuit. 



Button Improves Smokcr’^s Pipe 

Placed in the 
bowl as indicated, 
a button will be 
found a great aid 
to smoking enjoy- 
ment* Small par- 
ticles of tobacco 
are prevented 
from entering the 
pipe stem and the 
tobacco is kept dry 
and mellow by being held above the bot- 
tom of the bowd, which is usually wet or 
damp when the pipe is in use, — Sigmund 
Sameth, New York City* 




Drawing a Five -Point Star 

Here is one of the simplest methods of 
accurately drawing a five -point star that 
I have ever found. With a compass, scribe 
a circle equal to the desired diameter of 
the star, and, inside of this, scribe a sec- 
ond circle one half the size of the first one* 
Then divide the 
distance CB into 
three equal parts 
to get distance CD* 

The distance AD 
now equals one- 
fifth of the cir- 
cumference of the 
large circle,, which, 
when divided, 
gives the five 
equal points of the 
star as shown.— -T. F. Zimmerman, Bev- 
erly, N. J. 



CTca stains on cups and saucers can usu- 
ally be removed with damp salt. 
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Ripping Fence Chmptd tp Jig-Saw Tablm Jt Brpvidcd 
with Rale Which U Smt for Width 



Ripping Fence for a Jig Saw 

For use on any jig saw having fl square 
table, this ripping fence is easily attached 
or removed, and is quickly set to the de- 
sired width. It consists of two wood blocks 
glued together at right angles, the shorter 
one of which has a 4-in. ride glued to the 
top surface. Two U-shaped steel clamps 
are screw^cd to the fence and are fitted 
with thumbscrews to hold it to the table. 



Self -Cleaning Strainer Prevents 
Leaves from Entering Cistern 



Home owners who have cisterns and 
haC^e trouble in keeping the strainers in 
the cave conductor pipes from clogging 
win find this self-cleaning strainer a solu- 
tion to their problem. A section of the 
conductor pipe is removed and an open- 
ing about 1 in. wdde is made in one side. 




Directly above this 
a tin baffle plate is 
soldered inside of 
the pipe so that it 
rests at a 45® an- 
gle» The stramer, 
which consists of 
several stilT wires 
spaced ^4 in. apart 
and soldered at 
one end to a tin 
strip, is soldered 
to the opposite side 
of the conductor 
pipe so that the 
wires slope at an 



angle, with the free ends projecting out of 
the opening. In this way^ the baffle throws 
the water to one side of the conductor pipe 
where it passes through the strainer, while 
leaves and trash slide down the wires and 
nut of the opening. 



Improving an Icc-Pick Handle 

To make an ice- pick handle more effec- 
tive when using it to break up small 
chunks of ice, drive a couple of furniture 
slides into it near the end as shown. This 
makes the part of the handle contacting 
the ice more solid and also helps to pre- 
vent it from split- 
ting. If a short 
section of rubber 
tubing is slipped 
over the point of 
the pick, a better 
grip for the hands 
will be provided.' — 

F, W, Bentley, M i s - 
souri Valley, la. 




Electric Clock on Lamp Stiudc 

To add a touch of novelty to your table 
lamp, an electric-clock works can be in- 
stalled on the shade. The hands are re- 
moved from the 
clock, which is 
then fastened in- 
side of ihc shade 
with smalt staples 
or metallic cement, 
The hands are put 
back on the shaft, 
which projects 
through a small 
hole made in the 
shade. The nu- 
merals are painted 
on the lamp shade 
with a paint that 
contrasts with the 
color of the shade so that they are visible. 
The clock wires should be connected into 
the lamp circuit so that turning ofT tlie 
lamp will not stop the clock. — Richard 
Bcsocke^ Highland Park, 111. 




dWhen painting or varnishing steps, it is 
a good idea to leave alternate ones to walk 
upon while the painted ones are drying. 
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Baby Clothes and Linen at Hand under Crib 




Baby clothest linen and other articles 
are always at hand when kept on a couple 
of shelves located under this baby crib. 
The four legs extend at a sufficient angle 
to assure good support so that the crib 
cannot be tipped over. Crosspieces are 
used to brace the legs and to hold two 
shelves and the crib itself. To enhance the 



appearance of the crib^ the sides and end 
may be cut to a pleasing curvature. After 
sanding the surface of the wood^ especially 
the edges of the crib^ apply a coat of shel- 
lac to serve as a fiUer before painting. — C. 
E. Johnson, Chicago, 



O/d Vacuum Cleaner Motors Useful in Home Workshop 

Motors from old vacuum cleaners may 
be used to drive small emery and light 
buffing wheels. Am extension shaft is at- 
tached to the motor and the whole assem- 
bly Ls inclosed in a housing. The idea is to 
provide a suitable extra bearing, prefer- 
ably a ball bearing, to take the strain of 
grinding and buffing. To do this, the bear- 
ing is inclosed in a brass tube and an 
extension shaft is attached to the motor. 

Another reason for the extension is to 
prevent emery dust from getting into the 
motor bearing. 



CGrowth of algae (green scum) in a lily 
pool containing goldfish can be controlled 
by putting a few pennies or small pieces 
of copper in the water. 
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J ^PHIS efTkient kitchen 

^ ventilator will 
quickly carry away 
cooking smoke and odors. First 
make the wood frame. Figs. 2 
and 3, which has ^ saw cuts 
Lo house the sheet-metal dia- 
phragm and shutter frame. The 
diaphragm has a circular hole ^ 3 
in. larger than the fan blades. The 
shuller leaves. Fig. 5, are made of 
sheet metal with one edge rolled 
over a piece of brass rod, 

which wdll not mst and cause the 
leaves to bind, Tlie bottom edge 
of the lop and center leaves are 
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overlap the rolled edge of the leaf under- 
neath. Fig. 5 also shows the copper or 
brass straps used to mount the leaves on 
ti^e frame, Strap^iron arms operate the 
leaves* Woven picture wire should be 
used to link the leaves together by knot- 
ting at each of the holes in the ai-ms so 
that the cable will pull in either direction. 
Unless the leaves are made of rather 
heavy metal, it is advisable to add a re- 
turn spring as in Fig* 4* A small metal 
angle is screwed to the door to fasten the 
cable, Fig. 3, Tliis should be located and 
the cable length adjusted so that the 
leaves of the shutter and the door will be 
open at the same time. A spring switch 
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mfly be purchfised and instfllled as sbawn 
in Fig, 1, Closing I be door pushes the 
plunger in and thus shuts olT the fan. 
Attics wilhout ventihition become hot in 
summer, holding the heat over night and. 
causing the rooms below to l>eqomG very 
warm. Installing an attractive Ioi 4 ver in 
each end of the attic will remedy this trou-- 
ble. The l 3 ’pe shown in Fig, T is suitahle 
for Colonial houses. The construction of 
this louver is not difTicult as shoiAm in Figs, 
ti to 10. The lea%'es and sill arc all housed 
in grooves* If a chimney runs up the cen- 
ter of the gable, two quarter-round lou- 
vers, as in Fig. 12, may be used, 
k For English- typo houses, a long 

tlk narrow louver as in Fig, 11 is most 

,V^\ suitable* On this type* where 
\ many loaves are used, an angle of 
I 1 30'’ gives the best appearanecj hut 

1 I the leaves must be fitted with 
back strips to prevent the rain 
1 ’ / driving in. 

/ A sendee case, built into the 
^ hack porch, provides for milk and 
r grocery deliveries* Fig. 13 gives 

the inside arrangement and Fig. 
15 shows how it looks from the 
i-S. ;S outside* The dimensions given in 
I \ Fig. 14 provide ample space, 

I , ’ Cement garbage containers may 
I ; ‘ lie built as in Figs, 16 and 17. Sim- 
iUL i f P^y construct the outer and inner 
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wood form!?, and you aro ready to pour 
the concrete* The front opening is pro- 
vided by a siniplo frame nailed to the out- 
er front panel and fitting flush against the 
inner form. First set up the outer form 
and fill it with concrete up to the level of 
the bottom of the front opening, about 4 
in, A mixture of one part of cement, two 
of sharp sand and four of modiuTn gravel 
is about right. The inner form is hung 
from cleats across the top* Pour the eon- 
crele between the forms to a depth of 3 or 
4 in. then tamp down, repeating the proc- 
e,ss until the form is filled to the top. It is 
advisable to reinforce the concrete by 
throwing in pieces nf old wire at each 
tamping except the last. Allow the con- 






Crete to set 4W hrs. before removing the 
forms. The inner one should be remo\?ed 
first by breaking out the key cleats and 
pulling the panels toward the center* A 
sheet-metal door is arranged to slide in 
metal guides to close the front opening* 
The top cover is also made of sheet metal 
with an angle-iron ledge* the size of thi.=^ 
{ipening in the container, riveted to the 
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underside* Angle-iron frames can be eas- 
ily made by cutting V^notches as indicat- 
ed in the photograph. 

Fig. IS shows a small ironing board that 
slides under the breakfast -nook table 
when not in use. The top is cut the length 
of the table. The legs are made of % by 
l-[n. stock with a bar hinge at the bottom 
and one pair of legs pivoted on angle 
brackets under the board. Another light 
ironing board can bo made of ^-in. ply- 
w*ood^ as in Fig. 19. The X-legs. attached 
to the board, can be folded up and laid 
flat between two parallel braces beneath 
the board. The legs are best made of 
spruce for strength and lightness. Bolts 
with countersunk heads secure one pair 
of legs under the large end of the ironing 
board and a chain is installed so that, when 
hooked upt the legs will not collapse when 
the end of the ironing board is lifted to 
slip a garment over it* A third tj^ie of 
ironing board is shown in Figs. 20 and 21. 
In homes not provided with a buLlt-in 
ironing board this will serve as a good 
substitute and can be located in a con- 
venient location with a wall plug near by. 
As can be seen from the illustrations, this 
board is a combination sliding and pivot- 
ing affair^ and fits in a shallow case per- 
manently attached to the wab* 
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Novel, Artificial Flowers Made from Tin Cans 




An interesting hobby is to make arti- 
ficial flowers from tin cans. Select a bright 
clean can, remove the paper covering, and 
with a pair of tin snips or old scissors, cut 
down along the vertical seam to the bot- 
tom, After cutting off the rim at the top, 
which is discarded, cut the entire can into 
horizontal strips about lin to in. wide, 
stopping at the seam and leaving the bot- 



tom intact to form a base* Then twist the 
strips to simulate stems, keeping the ver- 
tical seam well in the center so that it is 
hidden from view* Buds and flowers can 
be made from colored Cellophane and 
even gum drops; they may be fastened to 
the stems by bending the latter around 
them. A coat of clear lacquer will prevent 
the tin from tarnishing. 



Preventing Entrance to Home through Mfik-Door Of»enmg 



Entrance of a burglar through a milk- 
dehvery opening of a home or apartment 
can be prevented if the inside door of the 
opening is made to slide up and down, and 
is provided with a bolt lock on the inside. 
To do this the door casing is removed and 
brass strips are bent and screwed to it, as 
shown, to serve as slides, after which the 
sides and bottom of the casing are re- 
placed, The top part of the casing is pro- 
vided with a lifting slot and is then 
screwed to the top of the door. It is a 
good idea to use a bolt lock of the con- 
cealed type so that the appearance of the 
casing will not be marred. 



fllf a cup in w'hich molasses is measured 
is greased wdth butter or lard, every drop 
will run out and there M.ril] be no waste. 
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Shields of Light Metal Protect 
Legs of Cyclist 




L*g Shieitls Ctamptd to fram* of JIfotorcyct* Pro- 
tect Rider /r<»ni High WirjdA and Storms 



A European army officer who rides a 
motorcycle when on duty^ designed the 
leg shields shown here. They are made 
of sheet metal, and are bent to the curva- 
ture of the legs when the knees are bent, 
providing protection against cold winds. 
The shields are bolted to pieces of flat 
iron, which are clamped to the motorcycle 
frame, — T. A. Hodgon, Wilbraham, Mass. 



Sections of Coil Spring Anchor Tubing 
or Electric Cord to Wall 

Short sections of a coil spring taken 
from a window -shade roller make good 

anchors for fas-^ 
tening small tub- 
ing or electric 
cords to walls and 
ceilings. The end 
coils of each sec- 
tion are bent out- 
ward, after which 
the spring is slipped over the tube or cord, 
and tacked in place as shown. 



How to Propagate Rose Bushes 

Rose propagation as practiced hy many 
expert gardeners and flower growers can 
be done easily by amateur gardeners. First 
cut a slit about 3 in. long in one of the 
long healthy trailers of the climbing vine. 




Do not cut entirely through the trailer, but 
just about half way. Then bury the trailer 
5 or 6 in, in the ground at the point where 
the slit is made, leaving the trailer at- 
tached to the parent bush. Keep w-cll wa- 
tered and cover with a thick coating of 
leaves and straw for winter protection. 
When spring arrives you will find a strong 
young plant at the point where you made 
the slit. The old trailer can then be clipped 
off, and the new bush transplanted. 



Dustpan Aids in Fighting Fire 
with Buckets of Water 

Held over the 
mouth of a bucket, 
a dustpan or simi- 
lar article serves 
to make a wide 
stream for fighting 
a small grass fire. 

When poured from 
the bucket with- 
out being retarded, 
the water covers 
but little area. 




Retriever for Articles LiUSt 
under Furnace Grating 

Small articles lost under a grating can 
be recovered quickly with this retriever, 
which consists of a spring clothespin fas- 
tened to one end of a stick. The jaw^s of 
the pin are cut off as indicated. A vrire 
ring holds the jaws open over the article 
to be retrieved, and a jerk on a string, 
tied to the ring, releases the jaws. 




spring Clothespin Postened Sti-cfc Mo3ims Good Re- 
trieiiar for Artiete* Lost under Gfoting 
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Snug Dog House Has Adjustable Ventilator 





sides. An adjustable, sliding shutter makes 
it possible to provide plenty o£ fresh air, 
and the opening is screened to keep flies 
out. Direct drafts from the venttiator are 
prevented by arranging an air flue directly 
Uiider the ventilatur as shown in iha delaiL 
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Snug and warm on cold winter days^ and 
cool during hot summer monthst on ac- 
count of its efficient insLiiatlon between 
double walls and floor, this dog house is 
pleasing to the eye and pleasing to the 
dog. Although the method of construction 
show 2 i is applicable to dog houses of any 
size, the dimensions given have been found 
suitable for two dogs of fox-teiTier pro- 
portions, A wooden floor of %-in, stock 
is first laid on two crosspieces, then the 
framework is set up, which is sheathed on 
both sides with hard pressed board. 
Crumpled newspapers are stuffed between 
the walls. The floor is similarly insulated 
by laying several layers of newspapers 
flat and then nailing dowm a piece of hard 
pressed board, fitting closely against the 



Water System for a Camp Trailer 

Water-supply tanks are usually located 
in the tops of camp trailers to permit 
gravity feed to the sink faucets, which 
often makes it necessary to drain the tanks 
when touring so that the trailers will 
be top-heavy. It is better to msWUffie 
tank beneath the sink gal- 

ley, pump to Taise^he’ water to the faucets, 
In this way, it is not necessary to drain the 
tanks. A round or oval tank should be 
used and the pump connected to it by 
means of a short hose. 



f[If metal arm or wrist bands that dis- 
color tile flesh are coated with nail polish 
this trouble will be eliminated. 
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WRITING DESK - 
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^ OftAWER SLIDE 






^HTS well-proportioned desk^ which is 
■*' one of the prized pieces m the Mctro- 
politan Museum eollectionH, was built about 
17t>0, It is unique in that it is one of the 
few examples of early desks that were 
built on legs or a frame* The original desk, 
which w^as made of white pine, is painted 
dead black with dull brick-red trimming 
as in Fig. 3. 

The frame should be made first as in 
Fig, 6, The rails are set flush wdth the 
faces of the square portions of the legs, as 
in Fig* 7j and a spacer piece^ which also 
serves as a drawer guide* is placed inside. 
Tlie draw'er slides* instead of being framed 
as usual, are simply doweled to the front 
rail and screwed and glued to the spacers* 
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to maintain the spacing. The 
frame molding should not he fas- 
Icncd in place until the upper 
section has been installed, as it is 
intended to cover llie joint be^ 
tween the two and must fit snug- 
ly* The large drawer, Fig. 10, l.i 
framed up in the usual way ex- 



In making the tenons for the rails the 
shoulder cuts are made first, then the cheek 
cuts. The molded lower edges of these 
pieces can be done on a circular saw, if 
you have a molding head, or on a univer- 
sal plane* The legs are turned as in Fig* 1 
before mortising. After the joints are cut 
and fitted, the frame should be set up, 
glued and clamped. As there is no top rail 
at the front, a piece of scrap wood should 
be Lacked across the tops of the front legs 



cept that the corners are aU dove- 
tailed, front and back. The upper section 
of the desk requires some wide stock 
which will probably have to be glued up. 
The sides, top and writing bed should 
be cut to the finished sizej then a %~in* 
groove is cut on the inner faces of the side 
pieces to house the ends of the writing 
bed* The joints at the upper comers are 
dovetailed so that the dovetails are hidden 
on the sides* The dovetails should be laid 
out and cut on the ends of the lop piece 
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first, according to Fig. 9. A back saw is 
used to make the side cuts and a chisel 
for the bottom. If you place a piece of 
scrap wcK)d under the piece and clamp 
both securely to your bench top, break- 
ing out chips on the inner face when 
chiseling will be avoided, The blind dove- 
tails on the side pieces are laid out by 
placing the top piece in position and mark- 
ing out the dovetails with a sharp knife. 
Be sure to mark the portions that are to 
be cut away as it is somewhat confusing 
and one can easily cut away the wrong 
portion* When cutting the square end of 
the dovetail which leaves a wall only V6 in. 
thick, it is advisable to support this waE 
by means of a cleat and hand screws* 

The lid supports, pigeonholes, etc,, are 
clearly shown in Fig. 8. To prevent the lid 



supports from pulling out too far, a hole 
is drilled near the inner end in which a 
short piece of dowel rod is glued, to act as 
a stop. The front edge of the top piece is 
Wanted so that it will receive the Ld. When 
closed, the lip of the lid should be just 
slightly below the top* In the open posi- 
tion it will rest on the supports as shown 
in Fig. 3. Long clothespin type wood knobs, 
as in Fig. 5, are used on the large dravirer* 
The hardware installed before painting 
consists of hinges, desk lock and a ^a-in. 
sheet brass oscutchcon. Fig,. 4, 



Water Pressure Digs Mole to hay Pipe under Driveway 




In order to lay a pipe from his 
basement to a hydrant in the lawn 
without tearing up part of the 
driveway alongside the house, one 
man utilized water pressure to 
dig the hole through the ground. 
The pipe was attached to a faucet 
with a length of garden hose as 
shovim, and then inserted into a 
hole previously made in the base- 
ment wall. After turning on the 
water, the pipe was slowly pushed 
through the ground as the water 
washed the soil away. 
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Secret Electrical Hookup Opens Wall Safe 




Only one who knows the right selling 
of the switches can open this wall safe. 
Unlike combination safes of the meclian- 
ical lypCj this one works by means of an 
electromagnet* When energized, it is low- 
ered to pull the locking bar from its posi- 
tion in two rows of staples or screw eyes, 
one row' attached to the door and the other 
to the wall of the safe. Three S- point ra- 
dio switches are fitted on the door and 
are wired in series so that a predeternnined 
arrangement of the swritch levers will close 
the circuit that energiaes the electromag- 
net. You will notice that the electromag- 
net is suspended at the top directly over 
the large spike that is used as the locking 
bar, and that the magnet has a counter- 
weight* A siring attached lo the counter- 
weight comes out of the safe and this is 
pulled up to low^er the magnet against the 
spike head. An electric bell or buzzer, cut 
in the circuit as indicated, w'LLL ring when 
the circuit is closed. If you desire to make 
use of the house-lighting current Instead 
of dry cells, use a bell transformer to re- 
duce Ihe voltage* 



Suction Pump Helps to Filter 
Chemical Solutions 

When filtering large quantities of water 
or chemical solutions, much time can be 
sa\''ed by using this suction pump, which 
is attached to a water faucet* Water rush- 



ing through the pump creates a vacuum 
inside of the filtering container and causes 
the liquid to pass through the paper faster 
than it w'ould ordinarily. The fitting used 
to attach the pump to the faucet can be 
obtained at a plumbing shop. With the 
pump connected, the faucet should be 
opened slowly, as too much suction will 
sometimes break the filtering paper. 




Fitttting of Liijuids ts Speeded Up f»y jPiffnp, 

Creates VdCUCrm inside ef Container 
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Cork Feet on Jewelry Boxes Prevent 
Marring Polished Surfaces 




Cvrb Diaks from Bottia Copa Glued to Decorative 
Boxea Fravent Them from Marring Furniture 



Cork disks from bottle caps prevent 
jewel boxes, asb trays, vanity cases, etc., 
from scratching the surfaces of tables. The 
disks can be used whole, or they can be 



cut into pieces and they are glued to the 
bottom of the box, one at each corner* 
Small disks cut from an old felt hat are 
also satisfactory for this purpose* 



Rubber Clamps for Repairing 
Bowl- Shaped Mandolins 

Two wood blocks and a couple of rub- 
ber bands provide good clamps for use 
when repairing a 
mandolin. The 
blocks are laid 
across the top of 
the instrument 
and the bands are 
slipped over the 
ends of the blocks 
and underneath 
the mandolin to 
hold the ribs* 




What Do You Want to Make? 
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that MaVe trmi' and effort by ahaviing hovt mrm«r«iM prtte- 
tieal thirfga thauld b* mode- Thia meet* your hobby in- 
tereai*f pirturea melhoda of home improvement and offer* 
ideaa to make money in your mparm time. Send 3 emntm 
to roVer poetage for free Hat- 

Models Worth While-— (Selection of 39) 

"ZIP" — A 50-in. yacht that meets requiremanti for rac- 
ing toumamentE. £et af 4 printE, ( SBO to SSSl — ^1.00. 

'^SOVEREIGN OF THE SEAS'^^Muieum-type model 
completely dimenaLoned. S printa, lo 935) — ^$1.50. 

To Make for Children — (Also 32 novel toys) 

DOLL HOUSE — 41 by 23 by 24 la. in aiae. An linuaually 

ftItrnCtivE deaifn* Set of 2 prjnta, 4 507 and 5&S ) — ^grOc. 
WO BBLE-GO-^ ROUND Copihip.ntiHn merry aground and 
see-aaw* Made from standard wood atock. SC4 — ^25c. 

B-FT. BOBSLED — Has auto-type steering fear and car- 
rlea big load. Supports from pipe fittings. 632— 25c. 



"Bdvtrcljin *f I he 

For Recreation 

SHOOTING GALLERY— Moving tar* 
gets for atr-gun practice. 763 — 25c. 

HOME BILLIARD TABLE— 32 hy 62 
in. in aixe. Accurately built. Set of 
3 printB <671 to 673> — ^75c. 
COMPACT HOUSE TRAILER — Full 
aixe beds for fouTt running wator, 
5^4 ^7 A ft- Two^wkeel chaasia. Set 
of 3 printa ISIS to 617>— 7Sc* 

Acfdreaa Riueprinf Department* Fop- 
vlar Afmehanie* Magaaine, 200 Eatt 
Ontario Street, ClirciigD. 
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By RUFUS ROSE 



PART III 



OROPERLY jstaged, a marionette show 
^ creates an amazing illusion of size in 
the minds of the audience. Instead of 
seeming their actual height^ the mariO" 
netles appear to be of almost human size, 
an eirect which is greatly ihcrcased be- 
cause the scenery is also made to corre- 
spiind. For the home a small stage Ls pref- 
erable, as shown in one of the illustrations. 
Although its size is comparaltvely small, 
the arrangement is practically the same as 
that of the folding stage shown in Figs, 38 
to 41, which is an excellent design for 
high-school use. This stage was made col* 
lapsible so that it can be readily stored or 
traiisportecL The original one. made in 
this way, could he folded to form trunks 
in which much of the paraphemaUa could 
be packed. Each of the two end seclions 
caf the bridge has four folding legs hinged 
inside, The center bridge seclion rests on 
Ihe ends of the legs, which fold out from 
two outside bridge sections. These legs 
are hinged to lie between outside legs 
when they are collapsed. Steel longues, 
fastened to the edges of the legs w^here the 
center section rests, hold that section in 
place. The three stage -floor sections have 
four folding legs, used for the high set-up* 

All legSt runners, wood braces, ladder, and -Wtato* 
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hangers which swing from each 
end of the leaning raiL 

The installation of lighting 
equipment should be done in ac- 
cordance with regulations govern- 
ing such equipment This equip- 
ment includes: a rheostat or dim- 
mer; at least one baby spotlight 
and one small floodlight with re- 
movable color frames and gela- 
tines; three 3-ft border-light 
troughs; connectors^ receptacles, 
and conduit The border-light 
troughs are wired with three sep- 
arate circuits for red, white, and 
blue lights. Use 60-watt bulbs. 
These fixtxires are mounted on a 
panel which is attachable to the 



the leaning rail, are made of light-weight 
pine while puppet rails, masking -frame 
rails, and rail supports are made of oak. 
All attachments of collapsible and remov* 
able parts are fastened by either draw*pin 
hinges or wing nuts and bolts. 

Fig. 41 shows diagram of draw -curtain 
assembly. Provision is made for curtains 
to overlap each other at the center when 
closed. The front masking is sewed in one 
piece from closely woven material such as 
velour or rep. It is cut long enough to 
reach the platform floor when high set-up 
is used. The stage opening in the front 
masking is T'/i ft. long, and extends from 
points 4 ft. above the marionette stage 
floor to the platform on which the equip™ 
ment is set up. The space from the stage 
floor to the platform is masked by an ad- 
ditional piece which is sewed to the front 
edge of the stage-floor cloth. When the 
low set-up is used, both masking cloths 
are folded back at the platform level and 
held with snaps. The stage-floor cloth and 
tormentor curtains are made from a neu- 
tral-colored cotton velvet. The floor cloth 
is tied to the stage floor by tapes which are 
sewed to the cloth at four corners and at 
two points in the back edge. The tormen- 
tors are held in position hy the tormentor 



back of the bridge for convenience of op- 
eration. 

To be a good marionette operator or 
puppeteer you must first be interested in 
pnppeteering and enjoy it. Hold the con- 
troller as shown in photo Fig. 27, with the 
main control bar firmly in the left hand, 
grasping it midway between the head 
crossbar and the back end, so that your 
thumb can reach the clip that holds the 
foot bar, and with the fingers of the left 
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hand in position to light- 
en the shoulder strings, 
which run through the 
screw eye* Grasp the fool 
bar fiiTnly in the center 
^\'ith your right hand. 
First, have the mario- 
nette stand correctly* His 
feet should rest on the 
floor and his body be 
erect. Feel the weight of 
the figure as it is distrib- 
uted between the sJioul- 
der, head, and back 
strings. Now lower the 
front end of tlie control- 
ler, so that with the pup- 
pet’s feet flat on the floor 
you feel all of its weight 
supported by the back 
string. To move the head 
to either side, tighten the 



MASKING SUPPORT 



masking 



SIDE 

PUPPET ff W l V 



CURTflln 



SIHiSLE PUUE^' 



If 

CJ>j' 



CU-RlAin 



«fl?P£S 



FRtJNT VIEW or STAGE 



iitft puppn 



SfMtiLt PliLLBV 

curtajn 

REJl,Wmir AH{ 



AQJUsrAflt 

SPmi 
Fioeo Lit 



618 



POPULAR MECHANICS 






A. A P TUm 

shoulder strings with fingers 
of your left hand and tilt the 
head bar to one side and 
then to the other* To move 
the hands, grasp the hand 
strings at a point about 3 in. 
below their attachment with 
your right hand^ while hold- 
ing the foot bar at the same 
time* Feel the weight of the 
hands and make smooth 
sweeping gestures, with first 
one and then the other. 
Avoid jerky motions. To 
make the marionette walk, 
bend him slightly forward. 



and practice his steps first by raising 
one end of the foot bar and dropping 
letting the foot slam down- Then 
the other end and drop it When 
can walk in place without getting 
feet tangled, let him progress 
his steps by a steady motion of 
controller, always keeping the 
figure leaning slightly toivard the di- 
in which he walks. The main 
controller should be raised and low- 
ered slightly in even tempo with mo- 
tion of the leg bar as the figure 
along in his rhythmic gait 
When making a marionette sit dowa^ 
first bend him forward, bend his 
legs at the knees by tightening 
the knee strings, and lower his 
body into the chair. Then lean 
him back into position. In kneel- 
ing the figure to the right knee, 
tighten both knee strings suffi- 
ciently to start the knee bend, 
lower the figure and carry him 
forward, letting the right foot 
drag with a slack knee string, 
and pulling the left knee for- 
ward while the left foot is kept 
off the floor. 

Perhaps the best way for mar- 
ionettes to pick up ob- 
jects is through regular 
manipulation of the hand 
string with a hook con- 
cealed on the inside of 
the hand. The object can 
be dropped at will by 
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resting il on a table and letting the hook 
fall free, A marionette can very effective- 
ly nse a cane in either hand at will by 
having control strings anchored to either 
side of the cane knob and run- 
ning through holes in each hand 
on through a screw eye in the 
controller. The cane will be held 
by either hand at will hy pulling 
the string on one side or other 
of the screw eye. A similar ar- 
rangement can be used for mak- 
ing a marionette take a hand- 
kerchief or other object from its 
pocket and replace it, by having 
strings run from one side of the 
screw eye in the controller down 
tlirough a screw eye fastened in 
the marionette’s body, just be- 
low the bottom of the pocket, 
thence through the bottom of 
the pocket and out through the 
pocket opening to the handker- 
chief or other object to which it 
is tied. The other side of the 
string runs from the controller 
screw eye through a hole in the 
hand to the object to which it is 
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tied. The object is 
drawn into the hand 
or pocket by pulling 
strings on opposite 
sides of the screw 
eye. Marionettes, 
when properly strung 
and manipulated, can 
handle almost any 
miniature musical in- 
strument. Such acts 
are very effective 
when playing ges- 
tures are carefully 
synchronized with 



music produced backstage. When a mar- 
ionette is required to place its hands on 
its hips or on any other part of the body, 
run extra hand strings through screw eyes 
which are fastened to the point w'here the 
hand is to go. When tricks require diffi- 
cult manipulation, plan them so that two 
or even three operators are engaged. 



Making File Tangs Safe 

While a file handle is preferred for ac- 
curate filing, there are times when one is 
not available. In this case, the end of the 
file tang should be bent over to form a 
small loop on the end to prevent it from 
accidentally piercing the hand should the 
file catch in the w'ork. It only takes a few 
minutes to heat the tang and bend it. 
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Folding Ladder to Attie Is 
Fasten<^d to Wall 

In small homes and cottages where an 
attic stairway is not provided and entrance 
is made through a trap door in the celling 
of a closet or hallway, a folding ladder can 
be fastened permanently against the wall 
under the trap door as shown. When not 
in use, the ladder is folded against the wall 
and held with a hook, in which position it 
takes very little space. 



How to Simulate Antique Wear 
on Ship -Model Parts 

When painting parts of a ship model 
that is to be antiqued, a priming coat of 
dull ivory or light brown is first applied, 
and is followed by finishing coats of Japan 
colors. When the latter have dried, the 
worn sections of the hull, rails, wales, etc., 
are imitated by rubbing tliese areas brisk- 
ly with a soft cloth until the under color 
begins to show through. Trials on waste 
stock, painted as above, are first made as 
a guide before the process is used on the 
actual model. 



Ventilaiing a Room without a Draft 

When you want to ventilate a room 
without a direct draft, take a 6-in. board 
the same length as 
the width of the 
window in the 
room, hinge it in 
the center and 
then slip it under 
the bottom of the 
lower sash. This 
allows air to pass 
between the sashes at the center of the 
window as indicated by the arrows in the 
drawing,- — R. W, Schneider, Evanston, IlL 



Rack Holds Tools on Arm of Jig Saw 

Accessories for a jig saw, such as extra 
blades, sanding sticks, screwdriver, etc,, 
can be stored conveniently in a small rack 
mounted on the upper arm of the saw, as 




Emergency Lamp Shade Made 
from Corks and Paper 




An emergency 
shade for an elec- 
tric lamp can be 
had by slipping a 
conical piece of 
heavy paper over 
the bulb and us- 
ing three corks as 
shown to hold the 
shade away from 
the bulb and pre- 
vent the paper 
from being burned. 
Tlie corks can be attached to the paper 
cone with pins. 




Made of Ftyuioodf Thim Rack Komp* Toot* Retjuired 
m a /ig Souj within Easy Reach 



illustrated. A fruit-jar lid, tacked to the 
center of the unit as shown, will be con- 
venient for holding an oil can. — Ray J. 
Marran, Kansas City, Mo. 





\S71TH carbon-arc soldering equipment, 
^ ^ designed to operate on a 110-volt, 
60-cycle, a.c- circuit, there is no need of 
waiting for the soldering iron to heat. The 
large clip is simply attached to the work 
and the solder and carbon touched to the 
spot to be soldered. The carbon electrode 
gives no heat except at the moment it is 
in contact with the work; therefore it is 
invaluable for soldering work where the 
heat of an ordinary iron would be destruc- 
tive to surrounding parts. 

The main unit of the soldering outfit is 
a transformer, Fig. 2, which should he 
built carefully. Its core is made from any 
convenient gauge of tra nsformer 
icoit^steel. — No. 26 gauge is satisfactory. 
The steel is out into pieces l’,4 in. wide 
and 4 in. lopg. A pile of pieces of this di- 
mension 7 Ml in. thick will bo required for 
an outfit io operate on 60 cycle a.c. About 
10 lbs. qi this steel will be needed for 60- 
cycle Cerent- If your current supply is 
25 cycles you will need abput 50 lbs. of 
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the msulating fiber is slipped off the 
form with them, and the- extending 
ends are Folded around the eoil and 
taped In plnee, The primary eonsisLs 
of 25d turns of No. 12 double eotton- 
covered wire. The secondary coil, con- 

E 'Cted to the soldering electrodes, 
nsists of 110 turns of No, S double 
tton-covered wire. The number of 
tui'jis of wire is the same for either 25 
or GO cycles, A GO- cycle transformer 
will require about 5 lbs, of No. 12 wire 
and about lbs, of No, 8 wire. The 
25-cycle outfit will require approxi- 
mately Lbs. of No, 12 vidre and 
lbs. of No, S wire. After the coils 
have been completed they .should be 
immersed in orange shellac and al- 
lowed to absorb as much as they w'lll. 



They are then allowed to drain and dry for 
several hours. The coils are next slipped 
on to the legs of the core and the removed 
pieces of the core are replaced and tapped 
down as in Fig, 10^ after which they are 
bound with tap>e. 

Details for the carbon holder are shown 
in Fig, 1* The file handle is drilled to a 
diameter slightly greater than the carbon 
to be used and lined with a copper or 
brass sleeve which makes good contact 
with the carbon and allows for easy 
change of carbons as they burn awa^^ in 
use. A large heavy-duty battery clip 
makes an ideal ground clamp, The com- 
pleted outfit may be mounted above the 
bench either exposed or inside a large 
conduit box, Fig, 11, as best suits shop 
convenience. Another plan is to mount the 
outfit in a large electrical switcll box fitted 



steel, and it should be cut into pieces 2 in. 
wide and 5 in. long. Fig. 3 shows a simple 
method of pihng the pieces of steel, or 
laminations as they are called, to make the 
core. The detail shows the arrangement of 
adjacent layers. After the core has been 
stacked it is lifted from the jig, squeezed 
in a vise and taped tightly on three sides. 
Fig. 5. The fourth or untaped side is next 
temporarily removed piece by piece as in 
Fig. 6, so that the coils may be installed. 

The coils arc wound on a form as shown 
in Figs, 7 and 9. Fig. 8 gives dimensions 
for both 25 and 60-cycle outfits. Fig, 4 
shows how to lay out and cut pieces of 
tough sheet fiber or flexible cardboard to 
be wrapped around the form before’.Wind- 
ing the coils. As the colls are completed 
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with a handle so that the 
unit may bo carried around 
for portable use. If the out- 
fit is installed in a conduit 
box, the latter should be 
large so that there will be a 
clearance of several inches 
between the t ransf ormer 
and the box on all sides, top 
and bottom. To use the out- 
fit. simply attach the ground 
clip to the metal to be sol- 
dered, plug the transformer 
into a convenient outlet and 
touch the carbon to the 
point to be soldered. The 
carbon will quickly become 
red hot. Cored solder is then 
applied to the spot and the 
carbon pulled away to form 
a hot darning arc which will 
melt and flow the solder. 
The carbon may be moved 
along the seam to be sol- 
dered followed closely with 
the solder \vhich will melt 
and flow into place. Plain 



solder may be used if flux is applied be- 
fore applying the carbon. About 430 watts 
are required to operate the outfit. 
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A Weather-Resisting Lubricant 

Open gearing such as is found on cranes 
and similar machines requires a lubricant 
with good adhering qualities. Equal parts 
of soft white lead and plumbago, together 



with cup grease, will be found satisfactory. 
The viscosity of the lubricant should be 
varied according to the temperature. If 
the mix is made up in the proportions of 
lead, 3 oz., and plumbago, 3 oz., to grease, 
1 qt., it will be found about right. 
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Guard in Front of Open Cteoptor Shaft Automati- 
caity Reused wf £l«t^aJtDT' AMcendm 



Automatic Guard for Open Elevate}!* Shatt 

A length of sash cord or small rops at- 
tached to the bottom of this elevator and 
to the safety guard below, lifts the latter 
into place as the elevator ascends, and 
lowers it over the pit a'5 the elevator 
comes down* This arrangement permits 
the elevator to come flush with the run- 
way to facilitate loading trucks* — Jos* C. 
Coyle, Log Angeles, Calif. 



Holder for Re<^Tappiiig Nuts 
in a Lathe 

When nuts are plated or put through a 
rust- proofing process, the threaded por- 
tions on the inside are usually enlarged 

so that they can- 
not be screwed 
onto bolts and 
must be re-tapped, 
which can be done 
easily in a lathe 
by using this hold- 
er and a tap with 
a long shank. The 
holder consists of 
a rectangular piece 
of steel, which is 
slotted to form a trough slightly wider 
than the distance across the flats on the 



nuta, and welded to a piece of steel to fit 
in the lathe tool post. In use^ the tap is 
held in the lathe chuck with the threaded 
end projecting about 2 in, into the trough* 
When a nut is dropped into the trough 
and pressed against the tap, it will run up 
the threaded part onto the shank* As soon 
as the nut has traveled far enough for the 
end of the tap to project through it, an- 
other nut is started. 



Heating Water wltli a BlowtorcU 

Plumbers, tin- 
smiths and elec- 
tricians who occa- 
sionally need small 
qu antities of hot 
water or other liq- 
uids will find it 
can be heated con- 
veniently with a 
blowtorch* Make a 
small wire bracket 
or holder similar 
to the one illus- 
trated and use it to hold a small can in the 
torch flame as indicated. 



Magnifying Glass on Flashlight Is 
Handy for Inspecting Work 

Often work must he inspected with a 
magnifying glass in dark, restricted places 
where the only illumination is a flashlight* 
This t$ rather unhandy as both hands are 
occupied with the glass and light. To elim- 
inate this trouble and have one hand free 




AfagnifySn£ Class Attached to Flaahtighl Leaves One 
Hand Frtm When tnspectins WerrA in Park Places 



to manipulate the work, fasten the glass to 
the end of the flashlight with a rubber 
band as shown. 
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Labor-Saving Uses for Parallel, Pivoted Links 




Many praetical applicatiun.^ can be found 
for parallel, pivoted links. One use is the 
hoist shown in Fig, 1, A square frame 



made up of sturdy steel bars pivoted to- 
gether, is provided with a threaded crank, 
which runs in two tapped bushings as in- 
dicated* The threaded sections of the 
crank must be right and left so that when 
the crank is turned the bushings will trav- 
el in opposite directions* It is also neces- 
sary to turn the unthreaded portions 

on both ends, before bending the shaft to 
form the crank, to enable the bushings to 
be slipped in place* In use, the action of 
turning the crank, to drive the bushings 
apart, will raise the lower end of the hoist, 
which is provided with a suitable hook* 
Powerful lifting force is exerted although 
the lifting distance is rather limited. With 
slight alteration, the hoist may be used to 
exert a pressure instead of a pull, and will 
therefore make an excellent trench brace. 
Fig* 4. In Fig* 2, parallel links are used to 
make a work support on a circular saw* 
One bar Is fastened to the saw table and 
the movable portion is anchored to a coil 
spring, the tension of which determines 



the pressure exerted against the work, 
When it is necessary to keep a drum of 
liquid at a certain height above the floor, 
the task of lifting it, to set it on a support, 
can be made easier by pivoting four angle- 
iron legs to the floor and to two cross- 
pieces made to hold the drum, This ar- 
rangement permits the top of the stand to 
be brought down against the floor, as indi- 
cated by the arrows, so that the drum can 
he rolled on the crosspieces, after which 
botli drum and rack arc pushed up* As 
will be seen from the dotted lines, less lift- 
ing movement is required than is neces- 
sary when hoisting the drum up on a 
stationary stand as only part of the move- 
ment is vertical, after which a pushing 
action raises the drum and rack in place. 
The rack should be leaned against the wall 
at a suFflcient angle to keep it there with- 
out danger of tipping. 

([[OU on a new file should be removed be- 
fore using it on metal. 




Protecting -me BOAT against 




Y^flNTER is hard on most boats, but a 
^ ^ few precautions taken when the boat 
is put up wil] save much work and ex- 
pense when putting it back in shape again, 
Boats stored in the open should be cov- 
ered with canvas or tar paper. A common 
mistake is that of laying the covering ma- 
terial directly on the boat. This is belter 
than nothing, but a frame to hold the 
cover from the boat will keep the cover 
from freezing to and damaging the painted 
or varnished surfaces. Inside of the boat 
all drains should be opened. If the boat is 



so stored that there is no 
drain hole, at the lowest 
part of the hull bore a 1-in. 
hole. A pkig Ciin be fitted 
into this hole in the spring. 
Take up all Boor boards and 
remove all waste, rags, pa- 
per and other matter that 
lias found its way into the 
bilge. Then rinse out the 
bilge to remove most of the 
dirt. After this, scrub out 
the bilge with hot water and 
any good cleaning powder 
or soap and rinse thorough- 
ly. Be sure tlial all limber 
holes tdrain holes on the 
planking side of ribs near 
keel) are open and that all 
water drains from the bilge. 
If it does not, sponge the 
bilge dry and then he sure that no rain 
can enter the boat. 

After the bilge has had a couple of 
weeks in which to dry it should be painted 
unless the paint is in good condition. At 
this time the bottom should be rubbed 
down with steel wool and given a coat of 
special bottom paint. After this single coat, 
all seams should be inspected and any that 
are open should be calked. Then a second 
and final coat of bottom paint should be 
applied. This will retain about the right 
amount of moisture in the planking and 
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prevent excessive opening of the 
seams. Refinishing of sides, lop, 
and interior should be left until 
spring in order that the boat will 
be as fresh as possible for the 
summer. The keel of any boat 
should be firmly blocked at all 
times, a support every 10 ft. being 
sufficient. The important thing to 
watch is the tightness of the 
blocks. The blocks should be stout 
pieces of wood wedged into place 
and checked every few weeks 
during the storage period to be 
sure that softening of the ground 
has not permitted them to loosen. 

Many a boat has lost speed as a 
result of careless storing which 
has permitted the keel to go out of 
shape. Proper shoring — as block- 
ing up the boat Is called — will 
prevent this. In addition to the 
keel blocks there should be two 
braces on each side. 

If considerable mechanical work is need- 
ed on the engine it is best to remove the 
whole unit and take it to a place where 
wamith, room and light are available. If 
overhauling is not needed slight adjust- 
ments can be made right in the boat. But 
be sure that the engine is drained. Check 
it all over for water-jacket drains. Some 
have water-jacketed reverse gears which 
must be drained if damage is to be avold- 
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ed. It is also a good plan to drain off the 
old engine oil at the close of the season, 
refill with new oil and run long enough to 
thoroughly distribute the oil. Then take 
out all spark plugs, pour pt, of oil into 
each cylinder and screw the plugs in place 
loosely. Then during the winter, give the 
engine a turn or two every month. The 
storage battery should be removed and 
thoroughly charged, and every month or 



627 





628 



POPl-LAR MECHANICS 





Left, o tih<tral application at off oji top of 
tht piMtonm prrVOntt jru^f tosidt the pio-' 
toFt Aboi/a, fiffht uroacf frame holds tar- 
paulin off ehc upper fiurfaee* of tho boat 



six weeks given a freshening charge to 
keep its specific gravity up around 1,280, 
or to the full charge mark on the hy- 
drometer* 

All ropes should be removed and stored 
in a dry place, but even with the best of 
care, ropes lose strength from year to year 
and need replacement. Removable instru- 
ments and equipment should also be taken 
to a place where they may be securely 
locked. Polished metal surfaces should be 
coated with vaseline to prevent corrosion. 
Many boat owmers take advantage of the 
winter months to have their polished brass 
chromium plated to improve the appear- 
ance of the boat and to reduce the work 
of keeping things shipshape. Most dam- 
aged propellers can be repaired. On cruis- 
ers and slow boats, this work does not re- 
quire quite the precision that is necessary 
on propellers that turn up at extreme 
speeds* Most damage consists of either 
bending the blades or tearing them on 
rocks. It is best to have this work done at 
a regular marine shop. However, many a 
damaged propeller has been put into good 



condition by welding. Neglecting 
damaged propeller shafts has sent 
many a x=^aluablc propeller wheel 
to the bottom. Most boats in fresh 
water have steel shafts running 
through a broruje bearing or packing box. 
This results in an elecTro-chemical action 
wbieb consumes the steel shaft. Thu cor- 
rosive effect is generally concentrated at 
the point where the shaft emerges from 
the stuffing box* The cheapest way to cor- 
rect this trouble is to remove the shaft and 
have the groove filled with steel after which 
the repaired section is ground to size. 



Holes in Shovel Aid in Handling 
Wet Mixtures 

When shoveling mud as in ditching, river 
work, cofferdams, etc*, and some of the 
water in the shovel 
drips back on the 
user, W'hich is 
likely if the swing 
is the least bit 
cramped, much of 
this trouble can be 
eliminated by | 
drilling a number i 
of ^-in* holes in 
the shovel as 
shown. This al- 
lows the water to escape ]ust as the shovel 
is lifted and before the swing is made. The 
shovel may still be used for other purposes 
as the holes are too small to allow dry 
earth or gravel to pass* 
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Threads Cut with Dies on Lathe 

Threading the ends of small rods with a 
round die may be done accurately in the 
lathe by using a die holder, which releases 
automatically when the thread has been 
cut to the required length. The holder is 
turned from round stock and is recessed 
to take the die, which is held in place with 
two set screws as shown. The short spin- 
dle on the holder revolves in a tapered 
shank and is fitted with a transverse pin 
which engages a slot in the rear end of 
the shank. The latter is flanged as shown, 
and the taper fits the iailstock quilL Two 
pins set on the same radius, one in the 
holder and one in the shank, engage when 
the die starts cutting. As the thread pro- 
gresses the holder moves outward from the 
flange until the pins disengage. This re- 
leases the die holder w'hich then turns free 
with the work. When the lathe is reversed 
to back the die off, the cross pin in the end 
of the holder ^indle engages the slot in 
the shank and holds the die stationary 
while it is backed off the thread, — Geo. A, 
Luers, Washington, D, C, 




Simplm Jig £ nobler Vph Io Cat Threttdm with Round 
Oiow in Latho 



Simple Arraugemeut Saves Time 
in E>ry- Cleaning Shop 

Here is an arrangement that aids in 
slipping paper covers over cleaned gar- 
ments in a dry-cleaning shop. A sash cord, 
running over two pulleys fastened to the 
shop ceding, has a weight tied to one end 
and a broomstick or dowel rod to the other. 
In use, the stick is pulled down through 
the opening in the top of the cover, which 
is then secured to a brad in the upper end 




Cord-ond~PuIl*y Arrangomtnt That Aidt in Putting 
Paptr Covers over Garments in Cleaning Shop 



of the stick. When the stick is released 
the weight raises the cover. The garment 
is then hung on a screw hook in the lower 
end of the stick and the cover is pulled 
down over it. The weight should be suffi- 
cient to hold large, heavy garments off 
the floor, — ^Martin G. Winterton, Ft. Lewis, 
Washington, 



Feet Improve Drill -Press Vise 

To prevent metal cuttings from inter- 
fering with movement o£ a vise on a drill 
press, I fitted the vise with feet, which 
raised it slightly above the top siuface of 
the table, A steel plate was first squared 
and then the corners were bent down and 
ground off so that the vise would rest per- 
fectly level on the table. The method of 
attaching the feet to the vise is shown in 
the drawing, — H. Moore, Hamilton, Ont. 




Feet Ofl Driii-PreaM Vise Prevent Mmtat Catlings 
tram Interfering with Use of Vise on Tofrl* 
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HEUify Paper Placed be([tfe«n Lay^rt Stacked 
Paekc:ge Coo<if Keeps Them tram Fatiint Off 



Paper Makes Stacks of Cans 
and Packages More Rigid 

Grocers who arrange their canned and 
package goods in neat stacks will find that 
a sheet of paper placed between each lay- 
er. as the stack Is built up, will help pre- 
vent the packages from falling away from 
the stack. The paper is especially handy 
when tall stacks are put on the floor or in 
a show window. 



Casting Babbitt Bushings with Molds 
Made of Pipe 

For casting babbitt bushings of odd size, 
the problem of getting suitable molds is 

quickly solved by 
using short sec- 
tions of pipe or 
tubing of the re- 
quired size. Each 
pipe is squared at 
one end and is split 
lengthwise with a 
hack saw. Pieces 
of tin or sheet as- 
bestos are then 
folded and insert- 
ed in the cuts, 
after which the 
edges are folded 
back to seal the 
opening. When the 
mold is set on an asbestos gasket, and held 
in this position securely with a C-clamp, 



the molten babbitt is poured between the 
pipe forms, and can be driven out easily 
after it has hardened. The molds should 
be preheated to about 250^ F, before pour- 
ing the babbitt to evaporate all moisture 
and to prevent the metal from chilling be- 
fore it fills the mold properly, — O- D. Car- 
ter, Fresno, Calif. 



Screen -Wire Shield Protects Hands 
When Carrying Hot Ladles 

An emergency 
shield to protect 
the h ands when 
carrying ladles of 
molten metal with 
a pair of tongs or 
pliers can be had 
by slipping a piece 
of screen wire 
over the handles. 

After punching 
holes through the screen, it is folded as 
shown, and slipped over the tong handles. 



Suitcase Serves as Portable Desk 
for Traveling Business Man 

For the business man who travels, a 
suitcase divided into pigeonholes with 
pieces of corrugated cardboard or thin 
plywood, is convenient. With this arrange- 
ment, an office can be set up temporarily 




Divided into Pigeonholes Serves os a Part* 
able Desk and Filing Cabinet 



right inside of your car as shown. The 
suitcase used for this pui"pose should be 
strong and should be made of stiff material. 



([Brighten old pen points by dipping them 
in ammonia and rubbing with cloth. 









By W. CLYDE LAMMEY 



\ A /HETHER it is used to cut small met^ 
’ ' al rods, pieces of Hat stock, to slot 
the head of an improvised screw, or even 
to cut a keyway in a piece of shafting, the 
hack saw is one of the most useful tools 
in the workshop. Four types of hand hack 
saws are shown in Fig. -1. For general use, 
you will Hnd the kind ha\dng a pistol grip 
most convenient as it permits one to hold 
the tool correctly. Most hack saws arc ad- 
justable so that blades of dlfTercnl lengths 
can be accommodated. You will find a 
medium-tooth blade, 12 in. long, the best 
lor most purposes. 

In simple cutting-off operations on solid 
stock, first measure and mark the work 
for length; then before attempting to start 
the blade on the line, take a small three- 
cornered file and notch the surface on the 
line to a depth of about Mu in,, as in Fig. fi. 
Be sure that the notch is square with the 
work, then set the blade in the notch as in 
Fig. and take a light forward stroke, the 
left hand grasping the forward end of the 
saw frame in the manner shown in the 
illustrations. The left hand should always 



apply the greater pressure and at no time 
should this be excessive. Heavy pressure 
not only causes the blade to heat up rap- 
idly, but loads the teeth with an excess of 
metal which invariably caiises binding and 
breaking of blades. There is a tendency, 
even among many practical mechanics, to 
exert too much pressure with the tight 
hand when cutting metal with a hack saw. 
This tends to force the rear end of the 
frame downward with every forward 
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ADJUSTABLE FRAME FOR LARGE BLADES 



first 5 x;:orl]ig sl guide line around the sur- 
face, filing a notch to start the blade and, 
after the cut comes through the wall, grad- 
ually dropping the handle of the saw as 
the cutting progresses, so that the cutting 
is done only on one walL The tubing is 
turned in the vise until the cuts meet. 
Thin-walled tubing should be supported 
at the cutting point by plugging it with a 
close-fitting cylinder of hardwood. When 
this is done you can cut straight through 
both walls* Likewise, small pieces of thin 
sheet metal can be cut to size by clamping 
them between two blocks of wood, the size 
of the finished piece being laid out on one 
block. When cutting thin sheet stock, it Ls 
very difficult to follow guide lines if the 
blade is run at right angles to the work* 
This is often necessary due to the size of 
the material but should be avoided when- 
ever possible and the saw run at an angle 
In the same manner as a handsaw when 
cutting through wood. 

You can often save time by having an 
assortment of blades at hand, any of which 
can be slipped quickly into the hack-saw 
frame, Fig. 5* They come in a variety of 
thicknesses and degree of temper to suit 
varying conditions and type of w'ork* The 
life of a hack-saw blade, its cutting speed, 
and the quality of work it does, depend 
entirely upon the manner of handling the 
tool, the material being cut, and the pitch 
of the teeth. For best results use a blade 
with 14 teeth per inch for cutting iron or 
steel rods and bars, and one of 20 teeth 
per inch for cutting pipe of any size, tub- 
ing or brass rods. A blade with 24 teeth 



^ stroke, and at the same time springs the 
blade, which results in chipped teeth* The 
blade will cut much faster under uni- 
form light pressure, will leave a smooth 
surface, and it is far easier to control the 
direction of the cut when following a line. 
Just before the cut comes through on solid 
.stock, lower the forward end of the saw 
frame a trifle as each stroke is made to 
prevent the saw teeth catching in the thin 
metal and breaking out at the gullet or 
space between the teeth. 

Tubing having a ivall ^ in* thick or 
more can be cut easily with a hack saw by 



KEYHOLE HACK SAW 



STRAIGHT GRIP. 
ADJUSTABLE FRAME 
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per inch is best for very light, thin’ 
walled tubing and the softer metals 
generally, while a blade with 32 teeth 
per inch will perform best in cutting 
thin sheet stock in steel, brass or 
softer materiah The standard blade 
is tempered all hard and is usually 
,025 in. thick. Certain types of work 
require a more flexible blade than 
the all -hard temper* These blades 
have hardened teeth and back with 
a soft center to withstand severe twists 
and side strains without breaking. Special 
short blades, 8 in. long, with fine, specially 
set teeth and thicknesses varying from ,016 
to .050 in, are available for use in fine 
work requiring accuracy and smooth fin* 
ish. The model maker can make use of 
these blades on many operations in metal. 
Very fine coping-saw blades for cutting 
metal are also available. 

The ordinary hack-saw blade can be 
used for slotting and channeling on flat 
work by clamping two equal -sized strips 
of hardwood to the blade as shown in Fig. 
2* These give the blade the necessary ri- 
gidity and at the same time act as an accu- 
rate depth stop. By cutting a series of 
parallel slots, removing the waste and fin- 
ishing with a file, one can form a channel 
or groove that compares favorably with 
machine work. Screw heads may be slot- 
ted as in Fig. 3 and several blades held 
side by side as in Fig. 8, to cut a wide slot. 
Many small shops will find a bench hack 
saw as shown in Fig, 1, a very useful tool. 
It permits accurate work when cutting off 
stock square or at an angle, and over a 
period of time will save considerable in 
blade breakage alone. The w'ork is held 
in a vise which can be set at any angle 
from 45 to 90^ 
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Heatfy StQragt Tank Lauttreti fntfl Half ky PHting Extaifatian 
with Wattr and Then Pumping It 



Storage Tank Lowered into Hole 
with Aid of Water 



same 



ed and is added to the glue, after 
which the combined mixtures are 
heated in a glue pot until they are 
stringy. To prepare the splice for 
the adhesive, first bevel the ends 
of the belt and then roughen the 
inside surfaces of the beveled part. 
The prepared belt ends should be 
warmed slightly before applying 
the adhesive. Immediately after 
applying the adhesive, place the 
splice between blocks of wood as 
shown, with sheets of paper be- 
tween the wood and the leather to 
prevent sticking, and apply pres- 
sure With a clamp. The cemented 
splice should be left clamped for 
a couple of days to assure a per- 
manent job. When dry, the paper 
should be removed. Round and 
V-belts may be apl iced in the 
way by using grooved clamping 



blocks as shown in the lower detail. 



On a construction job we had a large 
storage tank to bury underground in a 
certain position. As there were no sup- 
ports or falls at hand with which to lower 
the tank into the excavation, we filled the 
latter with water and rolled the tank into 
it. It w^as then an easy matter to maneu- 
ver the tank into position and pump out 
the water so that it would settle to the 
bottom of the hole. — Earl Pagett, Coffey- 
ville, Kans. 



Splicing Leather Belts 



atLT, 



Leather belts 
work best and 
with the least noise 
when the ends of 
the splices are 
beveled and ce- 
mented together, 
A good adhesive 
for this purpose is 
made by dissolv- 
ing high-grade 
ca b i ne t-ma kers* 
glue, 1 part, in 
^vateTt 4 parts, 
taking care not to 
overheat the glue. In a separate container, 
dissolve tannic acid, 1 part, in water, 10 
parts. A few drops of glycerine W'ill help 
to dissolve the acid. This solution is heat- 
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Auto -Spring T.reaf Keeps Wire Gate 
Taut When Closed 

A barbed-wire gate can be kept taut by 
bolting the bottom leaf of an auto spring 
to the post holding the unattached end. 
Holes arc drilled through the post in line 



AUTO 




Old Aufo Spring Battid to Ffnf* Patt Tahts Up 
Sletk in fV^jre Cate 



with the eyes of the spring, and a rod hav- 
ing one end bent to a hook is slipped 
through each hole, after which the other 
end is befit at right angles to engage the 
eye of the spring. 
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Jig to Hold Work in Lathe for Milling Cuts 




With this simple jig to be held on the 
lathe carriage, you can cut either straight 
or WoodrulT keyways, besides many other 
jobs of grooving, facing and rabbeting* 
The jig is made of two pieces of H^-in, 
angle iron, 3^ in. long for use on a slide 
rest measuring 3 in* across the T-slot. The 
hole marked with a cross^ in the upper 
right photo, must be located so that the 
clamp bolts will fit snugly in the slot of 
the other member, when the jig is ar- 
ranged to support work in a vertical posi- 
tion. All holes should be reasonably snug 
fits and it is advisable to dress up the fiat 
faces of the angle iron with a fQe so that 
they will draw firmly together* A “dog" 
for clamping work to the plate is made 
from a piece of Va by 1-in. stock with a 
%-in. right-angle bend at one end. In use, 
for cutting a straight keyway, the jig is set 
up as in the center detail, being clamped 
under the tool post ring, without the rock- 
er* The work should be drawn into the 
cutter — not pushed against it. Shims of 
desired thickness are used to elevate the 
work for making successiA^e cuts* The cut- 
ter should be kept wet with lard oil or 
other cutting compound such as a mixture 
of equal parts of lard oil and turpentine* 
It is best to run the lathe at about 100 
T.p.m. Cuts for a Woodruff key are taken 
as shown in the upper left photo, the work 
being arranged vertically. With this ar- 



rangement the jig is supported with the 
tool post through the center hole* To bore 
out a fitting that is rather difficult to chuck 
in the lathe^ the jig is arranged as shown 
in the lower left photo^ again with the 
toolpost through the center hole. The bor- 
ing bar is mounted between centers and is 
driven with a dog- Shims are needed to 
center the work. The jig will also serve 
the purpose of a V-block to hold round 
work for drilling, scribing and center^ 
punching as in the lower right photo. — R. 
G* Bullard, Monterey, Park, Calif. 



Wire Used as Substitute Clamps 
for Radiator Hose 

When using wdre 
as a substitute for 
radiator hose 
clamps on a car, 
shape it as shown 
and it %vill be eas- 
ier to get a tight 
joint w' i t h o u t 
breaking the wire. 

After twisting the 
loose ends togeth- 
er, use a nail and 
twist the small rings until the joint is tight* 
Care must be taken not to tighten the 
clamp too much as it will then cut the 
hose* — Joseph Gibbons, Albia, la. 
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\ I JHILE the average car ov^-^ner is not 
^ ^ equipped to service independently 
sprung^ or knee-'actioti wheels on his car^ 
he can make a few minor tests and adjust- 
ments and keep the bearings of the sus- 
pension mechanism well lubricated. Lu- 
brication is important as any undue wear 
in the iiearings may get the front wiieels 
out of alincmentt which is dangerous when 
traveling at high speeds^ For this reason, 
it is advisable to inspect the mechanism at 
intervals, and, if any wear or looseness is 
noticed, have your service man remedy it 
immediately. If this is neglected, it may 
soon lead to a large repair bill. Proper 
adjustment and lubrication of knee- action 
units cannot be over- emphasized, as they 
must be kept in firsl-class condition to get 
the benefits intended by the manufacturer. 

Fig. 1 shows the wheel suspension used 
on Oldsmobile, A somewhat similar type 
is used on Euick, Cadillac, LaSalle, Dodge, 
Plymouth and Chrysler 6. With this type, 
the wheel spindles and 
knuckles resemble those 
used with the conven- 
tional axle, and are piv- 
oted indirectly to the car 
frame by means of arms. 
Pontiac and Chevrolet 
have a dlfTerent kind of 
suspension as shown in 
Fig. 7, It is an inclosed 
unit having a heavy coil 
spring which operates in 
oik and the entire assem- 
blv turns ’with the wheel. 
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An accident in which the front end is 
damaged, nr excessive wears due to lack 
of lubricant^ is about the only thing that is 
likely to a fleet caster or camber of knee- 
action wheels. Caster is adjusted rm cars 
mentioned in Fig. 1 by turning tlie upper 
arm-control bolt as indicated^ while cam- 
ber is taken care of by adding thin shims 
at the points indicated in Figs* S and 9. 
Tot-in is, of course, adjusted by turning 
the tie rods in or out of the clevises at 
their ends in the same manner as is done 
on conventional steering gears. See Figs. 
3 and 4. 

The suspension assemblies used on Chev- 
rolet and Pontiac are serviced as complete 
units. About tlie only thing the owner has 
to do is to see that the housings are kept 
filled with the proper kind of oil The in- 
spection and filler plug is located at the 
top forward side of each housing, A grease 
guut Fig. 6^ with a flexible hose* is handy 
for putting tlie oil in the housings* If one 
front spring on a Chevrolet or Pontiac sags 
slightly^ it can be raised as shown in Fig. 5. 
To do this, remove the cap screw in the 
head of the housing, lift the lock arms drop 
an axle key or a similar piece of steel in 
its place, and turn the head down a little 
with a wrench. After any major work has 
been done on the units, have the caster, 
camber and toe-Ln checked; also the 
wheels for balance. The tires have round 
and square balance marks. When check- 
ing, always put the square mark at the 



f?lLe:b 

SHOCK 

ABSORBER 



r>|it < 1 / tin t hi'iT'j/t't iMit( 



frontf and put a tire on a w'heel with the 
valve stem in line with the balance mark. 
Small weights, Fig. 2, which are attached 
to the rims, are used to balance the wheels. 
Correctly balanced wheels are important 
if the car is driven at high speeds as un- 
balanced wheels will cause excessive vi- 
bration known as “tramping.’^ 

The softness of the ride provided by 
knee -act! on wheels puts an added load on 
shock absorbers and makes their action 
more vital than it was with older cars. 
See that they are kept filled to the level of 
the filler plug with a special low-viscosity 
fluid. Be sure to use the fluids specified by 
the manufacturer as they are specially 
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small par Lido of sand under n valve will 
make a shoek absorber inefTeetive. 

Because of the soft front springs on 
knee^acUon cars, proper brake adjustment 
IS important as the application of brakes 
always throws the center of gravity of a 
car forTiVardt The brake ratio on ibe front 
and rear wheels varies in difFcrenl cars» 
which makes it advisable to have them ac- 
curately checked on a brake-testing ma- 
chine at your service station. 



kiiTnfuM fHi 3ia'cJi, 



treated to resist temperature changes as 
much as possible. Due to the soft front 
springs on cars with knee -action wheelsj 
the rear shock absorbers must be kept 
correctly adjusted to prevent the rear part 
of the car from pitching when driving over 
rough roads. For this reason^ It Is im- 
portant that the shock absorbers be 
checked at intervals. On some cars+ they 
are located in such a position that it is 
almost impossible to fill them with any 
kind of an oil can. For this type, a hy- 
drometer such as is used m testing bat- 
teries and radiators, will be found handy 
for putting in the oil Before unscrewing 
the filler plug from the shack absorber, 
remove all the dirt with a wire brush. A 



Improved Method of tthiminaling 
Free-Air Stand 

A filling-station owner in Iowa has a 
method of illuminating his free-air stand 
that has been found a great improvement 
over the usual method of using a flood- 
lamp mounted on a standard above the 
stand. He has four lamps of low 'wattage 
mounted on standards located so that both 
sides of a car are fully illuminated. One 
lamp is left lighted at all times and a 
switch is mounted on the stand to auto- 
matically turn on the other three lamps 
when the air hose is removed from its 
holder, or in the case of a counterweighted 
stand, the switch is turned on when the 
pivoted half of the stand is pulled down. 
The fourth lamp is independently con- 
trolled so that it can be turned on at night 
to show the location of the stand. This 
method gives customers better illumina- 
tion, yet takes less current than one strong 
lamp that Is left turned on all night. 
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Lock Washers Prevent Sticky Valves 

The use of several lock washers proved 
to be an effective remedy for sticky valves 
when all other methods failed. The valves 
were first removed from the motor and 
the stems and guides were thoroughly 
cleaned, after which a lock washer in. 
larger than the valve stem was slipped 
over each one. The valves were then re- 
placed^ leaving the washer between the 
valve head and guide. The action of the 
valve stems sliding through the washers 
kept the stems free of carbon deposits. — 
Vernon Harrison, Eaton, Ind^ 



Tool Box on Two-Wheeled Cart 

Utilizing the chassis of a child*s coaster 
wagon^ one auto mechanic made a two^ 
wheeled cart for his heavy tool box. This 
saved many steps as he could easily move 
the box around the shop or take it outside 
when making minor adjustments or re- 
pairs on a car at the curb, A large wood 
block was fastened to the chassis and a 
caster was substituted for the front axle 
and wheels as shown. — Paul Hugon, Los 
Angeles, Calif. 




Child's Ctmtitr Wagun. Mads into Cort for 
htschanic^S T ooi SoJk 



Trouble Ught Connected to “Live” 
Side of Generator 

It is much easier to connect one lead of 
your trouble light to the live side of the 
generator cutout and ground the other 
lead to the motor than to remove the floor 
boards and connect the lead to the battery 
or reach under the instrument panel and 




Ths **hittm** Sidm at ths Gsnmrutar Cu-taut Is a Rsad- 
ity AacwasiMs to Attach a FrnijS/B L*t(ht 

attach it to the ammeter. The live side of 
the cutout is the one to which is attached 
the wire that leads to the ammeter. A 
couple of battery clips soldered to the 
leads of the trouble light provide a quick 
means of attachment. — Fred J. Wensley^ 
Nakusp, B. C., Canada. 



Warning Flags Aid Drivers to Steer 
Trucks through Gateway 

To aid drivers in steering large trucks 
through a narrow gateway, a factory fore- 
man had holes drilled through the gate 
posts near the top to take lengths of stiff 
garden hose, which carried small warning 
flags. If the drivers steered the trucks a 
little too close to one side^ no damage vras 
caused to the flexible flag supports. 




DriiJstx throtlgh Narrow ufitA Aid' 

ot Flags Fastsnvd to Potts with Rubbtr Hott 
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An Adjustable Spacing Center Punch 




With ThtM Equiiliy Spaced Hotma Can Be 

C*nt*r-Fanchad In 



When it Is necessary to punch a number 
of equally spaced holes in long pieces of 
sheet metal, the device shown will be 
found highly satisfactory. It consists of 
two center punches and two short steel 



bars, which are pivoted together at one 
end. Holes are drilled in the free ends of 
the bars to take the punches, which are 
held by means of set screws. To hold the 
punches at the desired spacing, a slotted 
clamping device is bolted across the bars 
as shown, a spacing w^asher being used be- 
tween the clamping piece and the lower 
bar to keep the bars in alinement. 



Grooved Pistons for Outboard Motors 

Following the practice of some auto 
race drivers, outboard motorboat racers 
have adopted oil-grooved pistons. The 
problem of proper piston lubrication in an 
outboard racing motor is a serious one, 
due largely to the extremely high speeds 
attained. At this speed, good piston lubri- 
cation is essential to prevent "‘freezing'^ 
and melting of the piston heads. The 
grooves are cut around both ends of the 
piston and connected by a spiral groove. 



The Next Issue 

WHAT YOU CAN DO IN REWINDING MOTORS 

Practical information that tells just what the average amateur can do in re- 
winding burned-out electric motors and restoring them to running condition. 

SOMETHING NEW IN MASQUERADE COSTUMES 

Striking disguises for masquerade parties; an imitation robot that creates a 
sensation, a human alarm clock and others equally fascinating. 

DOING IT SAFELY WITH MACHINE TOOLS 

Carefully designed and well made home-workshop machines can be used as 
safely as hand tools, but the worker must avoid carelessness and neglect. 

PHOTOGRAPHIC CALLING CARDS 

Different than the conventional type of card and bound to be impressive. 
Of value to professional people although the novelty appeals to everybody, 

BUILD A MODEL OF ‘ ROAMER” 

A 32-in. copy of our 16-ft, cabin cruiser so popular with boat fans. Graceful 
sheer and cabin lines reproduced without tricky assembly of fine details. 

USING A MICROSCOPE 

Simple technique of using the instrument to best advantage, preparation of 
slides, illumination for transparent and opaque objects and use of color filters. 
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AUTD 



SEE THE 

saving/ 



One cent per mJle ir nothinje 
uousuil with E Harlej^'Ozvtd- 
son ridden solo — und that 
cludn crefj^chinK. A liEtle 
psorc wirh 9 sidecar, but lU 
ways 'way under any oiber 
meuu D^ swift mvel. 



CWfNG into (he saddle of a Harky-Davidsoji and breeze away to 
^ Oiicago and the World's Fair. No matter where you live» it's a 
delightful ride uo a Harley-Davidsun — and think of the money yoo'll 
save! U will buy many an extra thrill at The Centur)' of Progress. 

No delays in traffic parades — the zooming getaway of your Harley- 
Davidson leaves them far behind. No parking troubles — there's al- 
ways room for a motorcyde* And every mile shows a real saving. 

See your nearby HarEey^-Davidson Dealer today. Look over the 
classy ^34 models, and ask about his time payment plans that make 
buying so easy. Send the Coupon for latest literature. 



Hide to the 



FAIR 



^tude 



a 



Harley- Davi dson_ 












Nam* 



TT7(f» icii/iHV tfi rtffifrrJiflfir.t fPirHiinii .UeeJifoUea 
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You can never apprecfaie the conve- 
mence and value of Drybak Band*Aid 
until you try It* Send Bv in coin for sam- 
ple pocket* Use one next time you hove 
a small cut, burn, blUter 
or skin eruption* You 
will see how easy wound 
dressing con be* 




DRYBAK 




Johnion A Johnson 

Dopt* Z59, New Brunswickt N* J* 



I enclose 5c in coin for introt^uc^ory pdclef of 
Drybek Bend-Aid end the outline "First Steps 
to First Aid*" For tefe milling fasten coin 

with edhejive tape. 



Neme ^ , 

Street & No* . . . 




City 



FREE FALL 
CATALOG 

Juflt Olf tlie Free* 

HhuwinK limit iug Shin's, 
Duuk lltiiiTliii' 

Sleeping Brig'i and other 
Leather and Cauvas 
*S|xn!i:dtieg for Inuitprs 
aiitl earn pens. 

L. [-* Mfr. 

Main St* 

Freeport* Maine 



BEGINNERS* TWO-TCBER FOR 
SHORT WAVES 

( Conti iiiifld from paje 8S3 t 

11^ in. long may mounted under the 
base to obtain the same results, ii desired* 
The three small holes in the front panel 
should line up with three similar holes in 
the front end of the base as the dial covers 
the center hole. A flat-head screw and 
countersunk hole should be provided for 
the center. The inning condenser Ci, phone 
jackj 50,000-ohm variable resistor Ri, dial 
and pilot light are mounted on the front 





panel. The dial is fastened by small screws 
through the back. The rotor plates of the 
condenser ai'e moved out as far as they 
will go, the dial is then set at iero. and the 
setscrew tightened* The twisted wires for 
the dial light are connected across the 
heater terminals of the socket. 

Fig* 3 shows the arrangement of the va- 
rious parts on, and below, the base. All 
fi*xed condensers, resistors and r.f. choke 
are provided with pigt ailed leads which 
arc easily soldered in position under the 
base. A complete material list of the 
standard parts used* and further operating 
data, may be obtained upon application 
without charge. The antenna and ground 
binding -post strip are mounted on the rear 
(CigntintM!d pAif 1IBA> 
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For exacting 
amateurs 



A WIOl CHOIOi OP riLMS . . . 
packs* cot film, or pLates may be i£««d tn 
the Kodak Accomara, Kodak Vcii- 
chrome, or Ptina tom ic film packs 

are BtiillabLe* Cut Gfnrii an<t places may 
be had InacnmpleCeranitearefTiPlsIons* 
Snapshots at Mf*r,**The fast lens 
{/.4.S} IctB you make anapahots In-^ 
doors at nf^C* Two or three Ineipen- 
■Jve PhotciflncKt bulbs . . , Kodak 
'^'SS’‘ Film . * . and you're ready to 
make snapshuca at NIGHT, 



lias double* extension bellows 
* , , inicrometer screw focusing 
, * , hooded ground -glass focus- 
ing back * * i rising front . . , 
both eye-level and reflecting 
Anders , « . spirit level* Supple- 
mentary tong-focus and widc- 
angte lenses, extra. 

Model “18" — for 2^x314 Inch 
pictures, $4b . . . model “33"'— 
for 3!4 s 4!4 inch pictures, $55, 



The lonft. double- exteiulon. bellDwa al- 
low a you to make c.luBc-upa * * * cop1«a- 
The hooded ^ound-:^1aM back Inaurca 
mlcTometcr-aharp focus. Supplemen- 
tary Lensea coot $A.50 «ach. 



. . . most vorsatlle of Kodaks 



A PRECISION camera • * , Euro- 
. pean type — the Kodak Rec- 
omar truly meets every photo- 
graphic test. 

Its Compur shutter splits a 
second into 1/250 (1/200 on the 
“33”) , * , has a hulU-ln self 
timer. The K«»dak Anastigmat 
/*4.5 lens makes brilliant pic- 
tures under dllhculc light con- 
ditions. 



Tli« wrldc'BnAlc nupplCmm- 
lent IncreaBtft the miftlv 
of view 13 i on Mit a«ooinnf 
"JA” 17';4 on the "Ul.“ 




With «upp'1pineiitiiT3’ Icbi A— 
RetoiHBf "3.1 ^' AIte« a 33% lq< 
cmac In the fmaAii aIu . , * 
Elvr h 3H% Inc^rEaiKi. 



Normally— t ho RocomarN Cftt* 
Of thin 1h4J. Tho HeLOfoar’"-C|" 
liHN a li§ niin. Ioha . . . tin; 
mm. fcciu. 




Wit It ilil ppio nitP'ntB fy' lOTIN It'—' 

Korornur "33'^ j^lvet n 70% 1 d- 
LTFUMi In the ImaAf^ . .. 
llko a «J% lacreHK* 



FREE.. , more details 

M«4I ^h^» cDwpnti lit i ntBPmQfrnn ab«wt Kadali 

«lh,f KaciBki . . . -un'ri ■quLpi*.vnt. 

Efll^tV|43pi CBmpanf. N V 

. ___= 

Slrert 

Citf— ^lol* T~~ 

If If ISN'T AN EASTMAN, IT ISN'T A KODAK 
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BEGINNERS^ TWO-TUBER FOB 
SHORT WAVES 

(Continued front pafe IMA) 

of the base. The antenna post Is insulated, 
and the ground connection to the base is 
made on the No. 2 terminal of the coil 
socket. This common ground connection 
can be taken to a soldering lug on any 
convenient mounting screw; another com- 
mon grounding point is on the mounting 
screw of the tuning condenser, the rotor 




Und4rt(idt Comptwird Short-^Waift Rtcwivtr 



plates of which are grounded to the frame. 
An enlarged blueprint of all wiring dia- 
grams is available; those who wish it 
should specify blueprint No. 201. Five 
color-coded National plug-in coils are 
used to cover all vravebands from 13.5 to 
200 meters. The B-batteries are connected 
In series to the two flexible leads soldered 
to the terminals indicated on the audio 
transformer. If there are any points not 
clear to the reader the radio editor will be 
glad to explain them in further detail. 

GENERAL-PURPOSE AMPLIFIER 
USES RECEIVING TUBES 

fftim 

19 in. wnde and 27 in. high. The amplifier 
Unit has a main volume control in the grid 
circuit of the type-56 tube. Type-2A5 
tubes are employed in the driver and push- 
pull output stages; these are of a sturdy 
variety that will withstand any reasonable 
amount of mechanical vibration. Simpli- 
fied wiring diagrams of each unit^ together 
with the schematic diagram shown, are 
available in blueprint form; if desired 
specify blueprint No. 202. As the ampli- 
fier is operated with a fixed bias, this can 
be obtained easily with small C-batteries. 






yoo STILL CHALLENGES 
INVENTORS 

' {Contlnmpd fi-om 5231 



Red neon lights have been used with 
some success to aid aviators in fog, for the 
red rays will penetrate farther than the 
longer white and blue rays, and by elimi- 
nating the glare of these longer rays the 
source of the red light is apparent at 
greater distances. Fog usually' comes in 
comparatively thin layers, so a light on the 
ground that might easily be seen by an 
airplane pilot through a 2(K3-foot layer of 
fog would not be strong enough to prevent 
a collision at sea. The lighthouse service 
is now installing yellow sodium vapor 
lamps in lighthouses and ships. These are 
superior to the white lights but are quite 
inadequate to pierce a fog at sea. 

With lights unable to give the desired 
visibility j, there still remains a challenge to 
inventors to develop some way of dissi- 
pating fog. Tests have shown that this is 
quite possible, but up to now impractical. 

In 1921, three scientists equipped an 
army airplane with a sand hopper and a 
device for charging this sand with elec- 
tricity. Flying over a rather light cloud,^ 
they sprayed their sand upon it. and in a 
few minutes the cloud had disappeared. 
With the sand all gone the pilot then flew 
through a similar cloud and it likewise 
disappeared. When the men had descend- 
ed it was noticed that clouds not tampered 
with at all were likewise breaking up, so 
the test became meaningless. 

Subsequent tests have shown that ion- 
ized particles such as sand, dust and wa- 
ter vapor* really are capable of cutting a 
swath in a cloud but it would talce nearly 
a ton of these particles a minute to keep 
an acre of surface clear of a wet fog 300 
feet deep^ — an entirely impractical opera- 
tion. A Harvard professor suggested that 
fireboats discharge electrified water into 
the air to clear a harbor of fog. These 
electrified streams of water really would 
dissipate any fog, but it would close in 
immediately. 

Heat would also dissipate fog, but Pro- 
fessor Humphreys* figures show that it 
w'ould take 140 tons of coal every minute 
for each square mile, even if this test could 
be evenly distributed over the area with- 
out loss. 

The challenge of fog is still open and a 
fortune awaits the one who can meet it. 
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■wine 



l>rd "WORKSHOP'* Rrnch Ltth«y, withijut motor 



drive H aKdwo, c rJi tiici , 24 U Ibi., 



»75 



Tli^ llr.W 9 -Jlirh nwiilu ^ 01 { K!SH(. 1 P" Jil 11 

S<Tt- w f !uM tiiia ^ti-lu.L Utii-Liri}; l^lhr aiift i* iti liumJlr nil tir-nhryl tiictiil workitiir; 
«i|M^ratioriKt wiii<li )i» lu*'niitf, rtrillinwi lHirif*K^ ru I 1 1 n k~ 4 ) IT, 

knurliritt uml iHTf -^1 hrt'iid cutllnir. Ainu ri’t-uiiirni'iirlnd Titr wimhI lurulitK^ fur 
■tinr binllij^ rcim|'M»^i:ti4in:i, I'tr. 'I'biii Inlhf' I 4 u ppimlnti Sntilh Itrntl I ji ibn u««t 1» 

■ InlTil lit pillM|Ha, Wwrk ■ I P 11 1 Ik* 4 ilUlll ■llll«|:Ht 4 t'lri’lririil hI|-I>|IH 4 

lalMifiitiJiHrH, friiMl^rl rriuki*!^. tiiiiimriK't itr^np^ | ir iMlurt ip,in« vuculLuiikP I H 
llijnrlrp‘^rl '4 uri' iiciw in ijh«' nil titi-r llir iprjili 



Over 35 Modern Features 

I'lii^ ^-inrli l^ntlir i« i1m» firtKliift 4if rmirr thnn y -i-l cti i 

^ Ml r ■ 1-1 1 infli- n ill liillir- liuilpllri^ liJm iriur«^ 1 hnri finir I ii'nl riiiHiri-ii f''ul «■ ri'H. 

t hr-nr Tf'lllljr*^ i ri t' Uu 1 1 *' ; |iili'k-|tCLiri‘fl hrllilnl iM-k ta^itli Mil «i|iinb| 1 ** ifpi-i'd’*; liutuMlaliu 
Ltllici Mlilillat fHiUrr fiM'il til i-iirTlaif I-: *1 lil*^ nmitf of tlirilillK rp'^ri-M-n ■r^'iir fnr 

li^fl-liJiml lliririipl'4 mill Fi'-phIm]. nriiHliiJiti'iJ I'lirn iHMiniJ rp*^( whiidi ii¥iii'i<l4 liiiiriy 
Imlluu' li r^iu I N I P M'lt nfiimlli^ uilli . hnlr ii»r buiitlJitiit 

nni] J»4ir hurt. 
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rluHliriff N I 2 Td(P« thmul. rhi' iMiwp^r uf fln< Initirr ip4 ■-<— 
in 11 rL 11 1 hi 1*4 liritij^ ■'iitijsljt^ trf rrri ii-riii^ film ijinnip'lmr ipT j* 
Hlr^-L«l>uri III lm| nine C^thn IjiJip n In'" 

iH-twe^n r'^iilrrpi. Lnllit^Jn ctixfi ia>'. 0 ilulj 1 m %i ii Ji it nnij 

1ir<|«, % il?’/ ^t|P|iiT llrUcp^ Irllthm Jm l Iu* lllPInt 

tlf'iil nriil nirii>t |p|p[iii-iliir diiiiurp-i-iiliyri Ifriim iinil 

Jl|~tlir ^ripplmlpp ill tihppir li^K nmi iM'lli'ii ]i'|i flfimH lift' 
iii^nitiibli^ in !^U ilifTi-ri'iit i'i:iiiiliiiuitl:ulfii. In tpuii ri>mr> nml. 

Easy Terms — 12 Months to Pay 

MpjrKlrp'ilM iff iirkpihtifi** i^nflii'A nrp lirinn Mild im nur 
Kupy I'rtynii'iit Plil« n» llim luthr in iti«-umr iiriipJiirm^ 

4‘i1ijitpriiriit |ijayiri|K Tiir I l^rlf uiit ii-T iii-ufitn* A iininll ilHpM'n. 
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This fall give that youngster the gift of 
freedom from the cramping slownesfi of his 
<>wti handwriting, 

A Corona speeds words, llionglil, mind. 
Try it. Borrow a Corona at your dealer\s for 
a w cek. Ask about the partial -payment plan. 

* * t 

Coronal All Coronas arc portaMe— bur 
not ati porfubles are Coronas, Modcift from J^-kSO 
to S^?0. Tlie Jongest experience in poriaLle type- 
^%Tiiers back of every on & Interesting booklets sent 
free on request — or osk. your dealer for iLiem, 

L C Smith & Corona Typewritiks Inc 

SYRACUSE NEW YORK 

CORONA 

THE FIRST PORTABLE TYPEWRITER 

I C SMITH STANDARD TTPSW^lTEft * COROhJA POUtAtLE 
• VIVID DUPLICATOR • CORONA ADPIWG WACHH^E 



, * . MILLION DOLLAR HOBBY 

(CpTttJiiued from page 5S4> 

bought at a post office with no thought of 
collecting. Being stamp-wise, however, he 
knew this error in the stamp meant mon- 
ey. A dealer paid him $10,000 for the sheet, 
and later a collector paid $20,000 for it. 
Eventually the sheet \vas broken up in 
blocks, one of w'hich, consisting of four, 
was sold for $12,000. 

Rubbish piles of old papers have a strong 
fascination for the stamp collector, and for 
good reason. Once, a buyer of scrap paper 
saw a pile of old letters, books and other 
papers on tho floor of a banking firm 
which was vacating the premises. He paid 
$15 for the lot. On ocaminipg the *'rub- 
bish” he found, besides autographs of fa-^ 
mous men, hundreds of cancelled and un- 
used stamps worth more than $75,000, 

In the United States, the post office de- 
partment reports that $1,800,000 was real- 
ized from the sale of stamps to collectors 
during the fiscal year ending June JO. 
About $800,000 of this went for commemo- 
rative issues sold through the Philatelic 
division, a branch of the post office estab- 
lished in 1921 for the sole purpose of ca- 
icring to stamp collectors. 

Collectors have paid, and with pleasure, 
for stamps of Mexico for the financing of 
a w'ar on grasshoppers and locusts; stamps 
of Ecuador for the building of post offices; 
stamps of Portugal for the rearing of a 
monument to a national hero; stamps of 
Austria to promote athletics, and stamps of 
Belgium for the benefit of flood sufferers. 
Where lies the lure of stamp collecting? 
Veterans at the hobby stress the fun and 
knowledge to be found in it, pointing out 
that not only does it include the study of 
geography, customs, history, government, 
literature and languages of various coun- 
tries, but that it leads to familiarity with 
color nomenclature, engraving and print- 
ing methods, and associated fields. 

Collections have been started with noth- 
ing more than a cheap album and a few 
stamps, but experts agree that in the long 
run it is best to start with the proper 
equipment. A prominent stamp dealer who 
has had many years experience in steering 
I beginners on the right road, advises those 
embarking on a stamp-coUecting career to 
pick one dealer and stick to him. Member- 
ship in a stamp club, of which there are 
I many in this country, is worth Avhile. 
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PirOTCCT YaUN TOOLS mOM THEFT 

'VVriit- *Ml nh^ ctr ilrntitb im It*#- 

kiid Rnrli. tatili ^ Id' fbr 

Eirar"lp lih.'V linwh -H-llli ^|| id ^lirril 

Otilf It SYfED — PrifiU brvteu 

J alr)-r*i Ln>[ jriffriniiFpl IVrHt IriUi 

AnnlB vwilvd. 

tlKKUF KN CO., 9 UT 1 .L. Slulill., PhIIu#. It«. 



LIFEBUOY 

STOPS *B.O."_-PROTECTS HEALTH 



Vrot' tu'vt'r rtici uut it! UFL 4 

X Kin«r3 knilc! Wln’Ji j'Mu'rc 

hiinElnc, wiErkinn; arciumd tfiu 

maklti]; ot* tuy^ U}f 

Ihu kiih — yidii'vu i;ot t-» huvi* jk 
knlfiTj And i‘3i;i(‘rf«.rTn>.ni pnr«k(?i: icniFc 
tiiK>^rn HMy: ''Urmiti^diiii'fi Lhi? 

knjf'U for iL'it Imllt 

nTurtltly^ hl^di-4 nf JigtciHat nUrtMati 
■ii.i.'L, wilh. fuJccjrlLkki: Lki.nl liukil 

lu'ni;«^r und ^vc mcrroaBtlsfnctory BtTvicij. 

St^nd 3c alarap with baniid and futl BtltlrL-sa to Uf^minG'- 
ton Anna Co., Inc.^ Cuttcry Dlvisiun^ llcparLmunt 
Jlridccport, Conn^t for “Thinsa ta On WHh a PfKrktt 
— the cncyclo- 
pi>dja of whittling- 



Remin&on. 



TUmTour 
Trec3 Into C^eih 



HSfOIV THC 



ULS,GovT. 



He indepcrndent, atari ■ wood 
«a wl ns but] nca r ■ hare monc v cum.' 

]ntf in «]] the time., U*e lht pottahle cn0cia year ■ruun J. 
Paw for iUclf. Low factory price*. Bis TREE Cuiotof. 

WITTE ENGINE WORKS 

»T4T OAKLAND AVK KANSAI CITY, MO. 



DO YOU 



W.VNT SL new hii:riiin'iia 
ptnlt^Minn of yoiiT own, 
with all thr trad*? you Ciiii 
ti » ! Tlii:fi hiH;Dni c 
m fooCcorrcctiimlaC. and 
lU a few week* enrn hia inr4>nie in pen'icn ftra, — not medlrhl 
ijur chirH-'pndy — cBRiy tcriua fur holiiO lirj farther 

mfedt'd, nd^Htods ta buy, nn aitentiy, EatabHah™! 1304, 

S c « pli«n SO n La bo ra t ory , l Back Bay. Bos ton , M a as. 




Like ENLARGING 
the WORKSHOP 

WITHOUT 



The size of a work'bcnch is dt^termmed by the 
amoimt of work that dan be turned out on it, not 
by its physidai dimenaiona, Homecrafters are 
Learning that Masonite Pr ESP WOOP makes it pos- 
sible to build many mor# things with their present 
equipment, and build them hetter. 

A/Aivoocf, this grainless material ia moisture 
and lire-Tesisting. Will not warp, chip or crack. 
Can. be cut, sawed or beveled with ease. Its nat- 
uraL warm brown surface gives a beautiful Anal 
appearance . * . or can be vamished, lacquered or 
enaiuclcd with any standard Hnish. 

PRESPWoOP is ideal for the home craftsman. 
You can even repair and modernize your Own 
home with it. On request we’ll send a sample to 
try out In your shop. Send coupon for booklet of 
plans and specifications for many useful articles. 

Masonite Cortoration rw-ifl-si 

m W, Washington Street. Chicago, III, 

PIcsAc Bend TTic ih? f«;!e booklet entitled "You Car Make 
These UkcfuL ThioE*.'** Wbo i* my nearest lumber dcFkr 
■cUine Masonite PRES D WOOD? 



JVa ms 






Cify. 



Stats. 



IVVit'it iniHitf/ /ih.’frar TojirK/dr Jf tit/Hntica 



V2Q\ 



POPULAR MECHANICS ADVERIISING SECTION 




Wben youVe building 



m 





you need — ^ 

Xicliolson Files 



PHBTC * CnUBTES# 9 t 
RnaDE EDCII rr 

HODti. Lh^^JNEERl 



Fred Williams, who built this model 
of the Grand River Railway, says that 
he u$cd Nicholson Files for 60% of the 
work. He adds that he used Nicholson 
Files because he found them best qual* 
ified for both the coarse filing and fin- 
ishing work. 

For all types of modeling, yon need 
Nicholson Files, They are the most 
generally useful tools for woodworking 
as well as metal working. No home 
workshop is complete without them. 
Each Nicholson File is a tested quality 
file, made to meet the requirements of 
industry as well as the home workshop* 
Each one represents the best file value 
money can buy. At hardware and 
mill supply dealers'* Nichoboo File 
Company, Providence, R. I-, U* S* A. 

Ntchcil-pan Fi-Iri t^t i-ihlbit-ed En ''Tfep 
fl ijiat Vl'ortpbnp" A teriPuri|f rilFri,* 

BuJLdinij j,utLind 



^^NICHOLSON FILES 

A FiLS FOB. *¥Eli.V BUfLPCJI 




New easy w^ay to earn I Uf * 1 ^ ® E 

money taking orders 

from friends and others for new Initial Playinfi^ 
Cards, Also, many other smartly styled decks not 
ahown in stores. Popular low prices. Start eamingat 
oncit, af [ir«itp*cti tvtRF aeed^ 



Ed. Ueb ekt waiun. write for Bantp)!* sutllt — FREK. 



GuKralCudCe., 1243 WrJicLiai BkJ.,D«i>L 41 , Cbictca.UL 



ARMATURE REWINDING 




Ar. 



ClwKr CUiiTcj: 

[Bkl tfl^i 

11,4a 

4 1 ^ knaitv. . 1 3d f-«. 
Na'Cirtinnfrl.'Tl np 



l-ipiiTrr. Eiorka, HbhiiIIhi B-qch. PrniTilkf SwpfJ 

Rjiyiil, tl.UEB. lWmIwt Mnton. 13 .SO: ]A OrUl .AFmHliirrt 
- K tCi; !-»■' jn-.M; BJ’' Al Ifft; IHS" 1* 1''. *IS 9d. 

l!i^k piilfiijti on lirJikferp-tOI^. Tjiii,, ,1r. 

All W«fh UnBQfirfhhinBlh ^4 li^Ut pri^^rviH. 

tlumitlelo il4Kk d^nnur tiqiI Wnnh.»l- Huf u. 

Out Oar THEE U FkfW e«lfllaC 

TRIANGLE AFPUANCE COMPANY 

32 S 3 Tylvr A**. mien. 



THINGS THAT LIGHTNING DOES 
AND DOESN'T 

(CoAtinued ir-om page 54flk 

until a century or so ago. These rings are 
now known to be due to the growth of 
fungus colonies, which start at a central 
point and gradually spread outward. A 
real effect of lightning is seen in the large 
roundish patches of dead and injured veg- 
etation sometimes found after thunder- 
storms in fields of growing crops. 

Lightning frequently imprints upon the 
bodies of persons struck by it, with or 
without fatal results, ramifying pink 
marks, which generally fade in a few days 
if the victim recovers. The marks arc 
merely burns produced by a branching 
electrical discharge passing through the 
tissues* 

The effects of lightning on the object it 
strikes are sometimes very conspicuous 
and at other times quite tlie reverse; the 
difference depending mainly on the degree 
uf resistance encountered by the discharge. 

When lightning enters a house it some- 
times takes a strange and devious course, 
\vhich can subsequently be traced by its 
visible effects, A case of this kind was re- 
ported a few months ago in England* The 
flash struck a chimney, and deviated to the 
head of an iron bedstead in an upper room, 
upon which two boys were lying, followed 
the iron frame underneath the bed, setting 
the bedding on fire, but without injuring 
the occupants, descended the further leg 
of the bedstead, making a hole in the floor 
into which one^s finger could be inserted, 
and penetrating to the room below. There 
it traveled straight dow^n%vard in the cor- 
ner until half-way to the floor, when it 
turned sharply at right angles and passed 
horizontally along the w'all to the next 
corner, making a blackened score in the 
wall paper. Again it pierced a hole, big 
enough to put a finger into, through the 
wall into a larder behind, fused together 
some cake tins which lay on a shelf, fitted 
one inside the other, and then it passed 
through the open door of the larder, across 
the kitchen and out through the open en- 
trance door of the cottage. In the kitchen 
four persons were seated around a square 
table at supper. The flash passed across 
the table and burned to a blackened cinder 
a piece of ham which was on a dish in the 
center, and on which lay the carving knife 
and fork, again no one was injured. 
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HERE'S THE UTHE 
for the Coming Home- 
Workshop Season, $79. 



Il'tf k-i'JtJv fci rtjii, 9 * AtlfUi Lathr'. counter' 

uU Included in ll«e price. Set n usotor on t>ie 

i>rprli:et, pliiji iiitn n Roctet and li'n ready In No 

iiuti^ide 3l]pf[inv: tn place. Nq entrua tu buy. 

A real latliPn mtitijiiE-ti^ted to .001' ncfiimcy before il's 
Kbipped. tpeerbii with Pompi^Lmd device lhal nut ceuli. 

plicHleil back KEfieirTit V-belt drive, AuttimaTic re- 

rrrr'ible rertl^ hollikiv liEwIntock apindle^ Erutljiitrd ctittiprioiirl 
rr^L Cuta -I lo 72 threod^t. 




IS* lunl (uUo Lirjtcr elz«; up tn nf beuvily fildred CiU<t irnri 
Inaeliifkeil and Kr^ipud r»ti lit'erii'lpn 

mci]t. iM.MliDlATi: .^IIJPMKNT for 
2 VEefkfi’ trial witb icoBi-Rutee «>f unUKcy 
hack if not ^BtistietK Write for JCttey 
Term* nurt free illoiftruterl mtalnR nf tbc 
ATLAS rULLV EQUin^iq^ L ATI IK, 

ATLAS DRILL PRESSES 

$13,35 to $33.45 

PumlJ, tnediinn nud Iur — ( or benrh iff 
Hrwir. Onaliiy-hnilt tiKiU u'itli lurue and 
Ijijtacr 1'riirnifie at prare* lu'lou uJmt 
ymi've hnri to puy up iti iiuw^ ^peeiiil 
cLiiuit ruction preveutr! aidc^play in ipiiU. 

ATLAS PRESS CO, 

1843 N,, Pitcher St. 

Kalamazoo* Michu U. S. A, 




REMIN 6 TON 
RTABLE 

A nrw Rrmangton Fort, 
able. CarcyiriR ca$c /ref, 
WEEhalat 

it. par 

Write, 
IT can 1 Rct a 
Portjbtr on 1 &. 
ofer fer only 
9 d*]Ti Rcmingisn Sand 

Dept. I52AK, fiufialo, N* Y, 





SHAWorntTRACTOR 



fluTi^l tai« l^lvr, Fllll 
in ritfct In* trm f t*- 
■-u.niiii:.rdr Aniqilna 
lTiivnPi' 4 iiii 4 pr fur tarnii, 

■ nic^k ■:,rdi‘iiA. 

r 1 ,'. riuw*. dirr*, e^dp, 

^■utLiiTkEKl, bl[,H 4 , 

ImiJ,: fijnt Wl dritTB , , , , . 

Irnicllim. Gnpt ihfll. ■IliJ.tp. 1 ll, I*. f.ittl* 3u 

rnr iHjvir In' niiij % rlir f,ii FREE (’A'J'Atnfl niii] 
iLi r^AV nRiAL CFrKii. Ain ei'uciAL orri:ii 
In AnKyi^. A-ildrEpt tiraraU -Dlfeni. 

UHAW MFO. C:0., ItapL «B10 
QaJeiitarir, iiaBut O- 



Print ITonr Chvn 

Garda , atationerF^ circuiBint, ta^f^.labela^adVfFtisiB^, et<«. 
Saw moner. ►rlfit for Dthara, OJa ►tofHai r*ry TUlti 
Hnl. Will dn -pnpa^nr Prin tlDB ■»'»< rmrliw. J aniw OFM* 

tfi-H. iob irrBM'f >1 1 tip. pciPrBf > 1 Bm* frtr ft** *ntl bH 

datadfi. THR KELRinMEDHlPAMr, c-IT. MortdH, Comb 




DOUBUe YOUR MONEY BACK 

if thit bmttory torminof Oorro^tes wttMn m yemrl 

Arnlil tirjiitt-r .tiarl f™|< rp.JJ’ri I hip JT'ht — p^-t full pawFi Pi'tim i™r rpr biKpCy 
jiU il« iFiiir lDptp,U AH-r] BaLli-ry T^njiskU hi.« bnd kuvr ■ wupltr o( rrn-uMr. 

rr>^ -vtBTnliiiDi ii^rl f rrmi|u|j'aiT mn.V' itf apiar AdfrrcdJ |dMCi. lu-l. 

t^i* «Iki^ nr,irLy Iwii vf—r. wlALimi i.in lU uAWMiup. 



5 f-«l |u 

drniiiuM (rpliirn , 



■IrdrF irrniiBiili rtU 
(fpliim, CijL-k iniri n 
tiiiiiPiidl pTfif.lp. 1 Iafu j'Aiir lit. It 



iJL*k iniri 



I IHI 
niml 



rf frfr . Avnd 1 i I,ir t'.A *r-tp, -^11 

fvt rnCF.. ei,r» iLihipi^pi lA hArk jr ii>* 

ii 1 >fr«t «K>ntlP PruiPT hU^ p,SlJi r.K'h fp'r 
(kriliiiTd JfdtL.. JC. V, 



Agents Wanted! 

AL InHoflnd tPri*^ "I H- n.iifl|. ffi fiR K 

ui|pnjTM, tviaBr Ilf 
'•a— I JV' — IDL fliTHk 



IhifL r- 




"My watch pinions 
need oilstoniflg** 



TF the licking pace of your watch falls hchmd 
^ only one tick in lU^DUO,. k will lose a mmLtEc 
per Week, 

From fii^eto seven pinions in your watch have 
jewel beatings* including that important mem' 
her, the Balance Staff. Others^ as you know, rest 
on metal bearings. Ticking pace accuracy every 
second* week after week, depends on these pin* 
ions being othtorr^f/, A Norton Pike Hard Ark* 
ani^as oilstone ftle is used in all hue watch fac* 
tories. No other w'iJl Jo. 

Your jeweler has one on his bench. He w'ilJ 
tell you that machtnes to make the delicate parts 
of a watch cost a fortune* but* strange to say, 
this inexpensive little tool is what puts the final 
accuracy mto the 'watch. 

Chlit/s, gifUgert p/a tie ktthtt, sca/pe/s — and other 
everyday cutting tools are given a keener* Longer 
lasting edge on Norton Pike O/Vr/prif^, Expert 
workmen w'OuJdn"t be without them. It takes a 
booklet wdth pictures and diagrams to tell all 
their various sharpening knacks. Send for a copy 
Ilf How t& SbarpitL Pi ll ouc the coupon before 
you turn this page. 






NORTON 

tiff 

uAar Expertt PIKE ^Eroducts\ 



UH 






B£ HR- manning CORF.. 17. 5. Saki Rtpmtamhtf 
Dept. O. TmTpK,Y. 



Seud nie ftcfi, Noro>n PikcBoak***How to Shirpen.^^ 



I 

I 



1 

* Addrtu — 



M /*Oi>n/fjr .iffebfrjticfl 
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SECRETS of SCIENCE REVEALED 
THROUGH A MICROSCOPE! 





rty* 

TirVEI^Y rhinJf every leaf, every inx^^i 
‘ — ' hides. umn^injiS niinicles of nature thai h 
mii:fo.yx»pe wiN revciil in enjlc^? va- 
riety ti» ytmr nstimbhcd eyes. This free 
l:xn)k tcJI* much V‘iJ duflht in- krmv' — ahMiui 
the ncfvesl finest amatcLIC mierr^seupe, 
liuuMih {a Liimh'* Mpdel K: New Gem Mi- 
c n.noi ipe, 514-50, ttut wnndcrfulLv dear; 
new outfit for takini; photos thmUKli micni- 
,sct>pc Hi sifisy as anapsht.4sT Gem Science 
Kit. comrlere pefftdsle iabyinttory for 

mt njTi i inn speci fnens ; ol her i n Ecre^ti nji fact V 

P^t* PtwtomiCTo- 

/r« copy NOfl' 

BAUSCH h LOMB OPTICAL CO,, T61 Sl PiiuI 5i,, Racheiter, NL Y. 



BAUSCH C LOMB 




Sell Personal Christmas Cards 

Pull rif Npnrfi time. Pally my, end extra bmiu?!. 
lixaubilte ftinlA, nt ewy selRne xffiresi, h<nv 
laent;* *i hiLtt prico aiul lewf. Xcivet Nami^eit rrw 
inHte halayl 



CYPHERS CARD CO., 2Z CypKer* Bldy„ Buffalo, N. Y. 



GLOVER’S 



WORM MEDICINES 

l-'eri'iHlic wurmirif; la it vilutly iniiiortant health meua- 
ure for ymir TiH unii pufihi^'S fmai, sis wivke of 

iiHlnlhtv; jcrnwii HnftA, two tu failr ItAita u year. 
LW or.OVtU'S— Uie Qtsniiut^J for over 00 yeurn- 
Thev arc> — Paupif* a»rf ACi'WenA; GLOVER'^S 
PUPPY C.APSULES, CLOVER'S VERMlFlfGE 
iLIquId), GLOVER'S ROUS'D WORM CAP- 
SULES. 




Doftfl. Lsirtie PwppitA, Catai 

GLOVER'S TETRA- 
CIILORETH VLENK 
CAPSULES, CLOV- 
ER'S VERMIFUGE 
(L1uuid>. GLOVER'S 
ROUND WORM CAP- 
SULES. t^fe aiul eurt^ 
Said everywticrc. 



FREE ! 
GLOVER^S 
NEW 

DOG BOOK 



dtfVcr'B DiTT r>aB Bo«-k in ifie most eomplete umE 
iiuitruel tv p iniiiuad 4in Cate, TniliikiK, Fet^inji. lai-.. 
i>V^t publiahHi. Cantnina many intfri^tiri^; illii#- 
tfittJflllA, Cavern III coiurs. Send for u eOpy tOtluy- 

A(Ic 1 tk» 



H. CLAY GLOVER CO., Inc., Dept. V 

119 FIHh A««IU*. Nw Vvk City 



THRILLS OF FLYING THE MAIL 

I Continued from Page 56S> 

and markt'd every few miles by 2,000,000- 
candiepower revolving beacons* 

Nearly a decade ago an air-mail pilot 
started out over a barren country on hJs 
regular run to a city 200 miles distant. He 
failed to arrive and overdue minutes 
dragged into overdue hours. Searching 
parties failed to find him, Tw^o days later 
he arrived at an isolated ranch house with 
his mail, cold, hungry and exhausted. A 
leaking gas line forced him down and a 
snowstorm camouflaged his plane so 
searching ships passed it by. A pilot in 
difficulty today reports his position by ra- 
dio and those going to his assistance know 
exactly where to look. 

Another mail flyer was breezing along 
between New York and Washington one 
night when he saw a mountain looming up 
where no mountain ever had been before. 
He knew it could not be real and deter- 
mined to keep on his course. At the last 
minute he decided perhaps there had been 
an earthquake and a mountain had bobbed 
up overnight, so he zoomed over After 
he passed, he looked back. The ^'^moun- 
tain" xvas a giant dirigible, head on and at 
such an angle that its lights did not show. 
Toda 5 " radio would have warned him the 
dirigible was in his vicinity. 

One of the hazards feared by mail flyers 
before adequate weather reports and audi- 
ble radio beacon signals minimized the 
danger was being caught far above the 
earth wMlh a blanket of fog between the 
plane and any possibility of landing. A 
few years ago a pilot flying from Cleve- 
land to New York came through a pass in 
the Alleghenies and found it necessary to 
climb above fog and rain to get out of the 
mountains. 

At last he saw an opening in the clouds 
and down he came over the Susquehanna 
river to find clouds only about £00 feet 
above the water. Then began a zig^ag trip 
downstream between the high banks of 
the narrow river at a speed of 100 miles 
an hour and with a visibility of about 100 
yards. Finally he found an opening through 
which he could climb and continued on. 

For the early flyers, such experiences 
were all in the day^s wrork, but the dan- 
gers they faced helped to build up the air- 
mail service to a standard of efficiency 
where it has come to be taken for granted. 
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Hh ■ niFLED 
b^r«t 



Crosman 
SILENT .22 Rifle 



NO CLEANING 



Grooves insidfl bfir'r-tl make llie C’f<jB[im]L 
n reitl rifle with all llie liftir-eplltltim tttieu- 
tpir.v-thiijtcrrji impliw. till el same 

eiEt* Its .22 pnwiier riHCf bul “ilentJj'f rmw- 
erfully, with n4;i refill, uitiijj{ ilie leijific 
force Lff nir — Irtimo forre U. B.. 

Nuti'3' «ec 5 tft Jfivo 2000 Hj, 0>rijeij<jeft, 
itlsri'elfMifl tnrKet, i?Titnn Rnme. f^liiKle 
mid 20 shot repeater lT^cK^eln^ No license 
required. 

b4>oklpt DonttdninE impnrtant tirpet nnd entiao 
b U k k uhrHjiiii^ fads. Al^o free Crotsinrtn CatalriR — 
I K Ka ki or iii^k your deuliT^ 

eras man Arms Co.f 407 St. Paul St«, Roctioiterf N. Y, 



LOW COST 
AMMUNITION 

ADJUSTABLE 

POWER 

PEEP 

SIGHTS 



MAKE MONEY 



Cpuifcfin^ thia 32* ah- 
Motvtfty acTurafe 100% 
flyini 

An iipunuid rnnncy-nsukin4( np- 
pHtrtiinity and a fo^d nnti |]|e hobny 
f'lr men nnd Niya. ^ ituilrl tliLa 
Stinmnn Ilelinnl Airliner m htime 
and, sell tn etoteii and indi^idLinia 
^tubi^prufil. IH)C<lctulLlidror4.Li.v 
pliLy and decora tire pinTHtaea. 
Gunrantetni to fly^ eoey to build, the muBt complete kit you ever 
Buw. Be»i.l ij-50 Lodny li»r kit. Other moflei'R nf iTrf>e, 

Si.7fi, and I2.U0 for FREE folder full Of latent plane mcKleh. 

36 W*H I9th St., Naw York CUy^ It. Y. 



AEROPLANE & SUPPLY CO . INC. 



ANY PHOTO ENLARGED 

filxalalfl Incitn ortmalliir tf 4*- 

Urad* Some nrlMi for full Ipnatb or 
bnst tonn^ srouEM, landsi»[i«d, pet 
OhIidhIb. Dba., or eulareeiMentn of nuy 
part of tf roUp pi rture. ^fe retum of 
orEmntu phota guaranteed. 

SEND NO MONEYJr«r.V«^ 

and Within a weelc yqii will rei<eLvD your neautlftil 

HfENnkfl *Ti UiirniEiitj 174 

iJui — nr*nL£t 4 Ue KIM m P*,y ip-rtN*™. B 4 

ISktfOdBpN MlKig^JtlKKl ifiit C. O. I>. TSt iitiii paatR.fi nf iraa. 
lOe ADil Wi pnaUfn. TiLi wdripUiH ti| t:uh aiBuliw.al(fr 
tiBw. Baud riHU tedij, SlAcUy aW^UMiL 

STANDARD ART STUDIOS, 104 ■.J^narHA at. D«pt.t«4-ll4 ghihbv 

AMAZING AUTO COMPASS 

T^rpn't loM Ttrne anil mo ney by t OR Inc tho 
wmiiR ruul ati>J tfaliiB many mneiq Pint of 
yriiir tray. Thtf new AlHPLANE TVPH 
{'oMl'A.isa eiULNfantly tellfl your dlrertlnn 
II r tnivel, stlcfeitu wind4iii;eid. j 

11 Lmrieter. O N LY S E .U5 IU>CIT I' A 1 ] j. lo- 
cliuilliit; Ounpcruiatijr. &ATi?iFA( 'TION 
GUARAJJTKKIJ nr ymir money refunded 
if returnei] within ten dm a. 

AGENTS WANTED! 

HULL MrS.COHBai24i-DtQ, WARREN, OHIO 



5,000 to 10,000 
Additlonil SAFE 
Miles front Smooth 

Tires Tiiti new pat^ 
tertL back. UHzd 
wnrld^B lafBMt tiffl 
fiwjturLe^, U. ft. Govt. 
>Jew pmiHikiJ, 
KWICK-KUT MFC 



Start a New 
Busine» for 



«nly 



$6^ 

Nathlng alte 
ta buy! j. 



OTTiicia pay II rlM per 
tire. than luilf 

watlc- Many 
uperaU^ni 4n artiH'ii 
jltMl mure dally. Nnth- 
tnpf tii Mil hut urvlc-e. 
Ku)l etwy Inetnicticma 
Hont. Send money nr- 
der, Get eiarted. 
FicaAaui lipw buBi-' 
noiB uf yuur uwn, 
CD.. 3130 Araenjf 6t» LohFb> Md. 



EARN 

UP TO S25 A WEEK, 
OR MORE 

Grow If uAlrroonQa lb yimr erllor 
■ir Bhed, Hk detiiAiid. Ejtpe- 
rietice iinueecs^ary— we tell you 

I 141 W. Ill 'ji^trutpil hfink lrc«^- S>tart 

.votv— write today. 

AMERICAN MUSHROOM 
Ihl DUSTRIESt Ud, 

Dept. 764 TorantOi Out 



For the first time a stove that 

DIRECTS 

the heat tvhere you choose 



Hiifif ■Dir eclerN o, IDC 7 . 

Lijtrd UJ fCUTuLirti hy 
tK« FiTcUnJcfUr'rilff-J. 
Dtagram rhoicj i iipar- 
irULg bumeTp fmlenlnl 
hfiJI fTrOifClorf fliuj 
rrmoi'ahlc fuel tdnL 



HEAT-DIRECTOR 
BURNS OIL . . . 

N OW you can en|oy wintcr-lonji 
comn^rt through hear! 

Radlanr heat tafe that wurm, rvery 
surface ihry touch, orr dircftetl by 
the patctired ihuEtcrdLlte hcac pro- 

I ectors on three siJca of the new 
f eai-Dl TectaT, This radlnot heat 
warm! floor, fociistopr or eniy chair, 
accardins to the smule at whkh you 
open the heit-pTojectotk. 

The Superf^if Hcat-Dacector Is simple, rfneilciij, trouble-free. 
Set it up auci connect to a flue like any atoye. Thert «r« no 
tndvinii parti, norhlne to get Out of order^ T he pon'crfuJ vapO f ' 
kina burner jcspotiJa Instantly to a turn of tne valve, RlvlnR 
a woTidcrfuJ heat volume In a hurry. It le easily pci^aicd 
for inllJer vearhet. With the Heat-Director'i flexible eoti- 
trol, thete are no Eudden. changei or eiEtrciiici of letnpctatijtc. 

The Temovable fuel tank holdj eticuuh oil for sa inany bb 
fortv-$ix hours of comfort. CotincCLionB for Outsidfi fuel 
Storage are al:K> available. 

See your dealer'll display of Edperfex od bumimt heating 
stoves. There arc leven models, three HEat' Directors and 
four RadlatinR Heating moves, Send today foe out ftee 
hooLlet Illustrated In color, 

Fr-rr ftnt.TEcnTi. efiilly tpBti, get fl pirfiatJe 
Perrecxicn oci burnmtf tuoiii hciuar. 

SUPERFE 

HEATING STOVES 






PERFECTION STOVt CQ^ 7710-A Pleii A*e , 

PtEgia lend baaVIr' Dn clean gi1 hgal a lumece 



51 Of JT F D 
Fcif Off'ft' 



iV^jcn lijT'ifiiij/ to ctliccj’fiisers j^Jctise mention PopnUte Mcchanicst 







POPULAR MECHANICS ADVEIlTTSING SECTION 



LOWER PRICES 

> * ' ' ' 




HOME WOnKSHOP SAWS 



M*d« by D^SSTOKln O. S An 



E7thir RIpf w Comlptnitiop 

6^ hole $1.00 i' Vt% hole. $1.40 

7* Vz’^ hole 10' Vb% hoi.- $1.10 

Madm ontv in nbov^ sixes vnd halas^ 

Priites slightly hij^her in Csiiadx. 

Think of It — ^these i.p«:iHL Dinton Keystone Circular Sawji, 
nowaUatreduem] pricefldthfirdwaredealerfl. Seethetn. iTyour 
Btorc dd<« not have Diaiton-made KeyiK^nc Cir^^tar Sawa, 
vyrite tu - we ac* that you arc stipplied at thcM price*. 

Write for ^'Diuton Saw, Tool and File Manual*', FREK,-— 
how to choOftc, uie and care for aawt and tooti. 

HENRY DISSTON « SONS, JNC. 
1011 Tacany, Pklladclphia, U. S. A. 

Canaaiin Faciory, Toranlo 

EW ! cISmt^^^NLY S2®5 

Com pine wicb Viewer and 
niounrlad Card*. 

The DUO-VEX 

Ubm lutlaiuilly kJv.niw^l lllini. — ^ 
llid pt-f nJI.— On u]f evi!rji'wli''fii. 
Eiircuie Bitiit>lL<-'ny of jn»i. 

PAtlanrtl >eiipi‘r|iHlly | 4 ir nri^pir.'ur* 
*fli| tMirinr 4 *ira. iit/w liinjitlluHl 
inel'liml nf mmintin* n^rt 
[MBiInK. DUOi^VEX lltrhin^ Brii 
rhrrifl dJm^'biJon ntrfur'** — n3i*Uy 'llf- 

fcrcnT.. Hi].biy<'rf *re fiorcnu'^Kl aa ii| 

tM'liul Ufa. PtracC. Id jthIh [MHilucr- of (imini^y 

enlcr iff clieitkj. ]:>l;UL£Kd WAJ^TED. 

FACiric CQA*T mencHANPtsE Co., 

7 D 4 Sa. Sp-Wna St., La* Anfalea, 

CBrAnchai— New Yarh, San franc iBcni 






BUILD F-oukelf 



‘PlA/i/S 



■Jim Dandf dihln Trailar 

t.'lua}'! Eii-'.y 

tLi biillil ta any bIid jL 
|hfw CiUsTl AcCotn tlin- 
d;JlP» :! to 4 . FLuriii 
UDd |niitTiictlr>[u:, only 
'll ,CR'I — inrlLtilB iUl dlH'- 
yntin.’^, nhaUtbos, plii>* 
t^ui. matflrliiil Jlat, r.te 

Liit 1 1.! dH kilFh-vtifiLl: 

IN ^Eip- U^Amr* af Und.. Jlnib jehct d»IU4 Tu# Jim Daod^ tnUir pLiuj 



MAIL QOLLAR BILL to JIM DAND1T, Boi \2S-A. WbiwMJ. Wis. 




Bars 



fo\ 

ett/u 



avrpfi ivf 

flaiPil tiill^l KM a 
in brt ad 



fiaFELJ*, 
rliB Lkfia Mff 
q«K| in ^T^rr 
iu niiY * 



p*rlii^ 



bill; 



*ii 1 pp #f[I fp¥ cirkj aisp. MRiiiP^rwivr-i imijt oti «u 
iib L.14 ^1 phdi fPffiiQI iic jfiq. Wrilr /4 iy faiiiBFi^ 



llriiiipi^*irirF-i itHir [Hi alii. 



}£(■ 



Up 



kuif 



and fi^rFi iIk«uI <rtl.r afu<rtrbii|^ V|r'i>p Aiap 
il«ah. Fla quldk aiflkiB acriij i\<r -«rFid| ri'R 'l^ Litriila. 

yicToa v>v eo., o*vt- RM- id*. e*YToa, Ohio 



THK GADGET KING OF AMERICA 

& fCantinucd. from gage 53al 

square inch. For perfect balance and so 
they wouldn't oscillate at 7,500 revolutions^ 
the shafts were ground to a diameter ac- 
curate to a half -thousandth of an inch. 

Wood is equally enthusiastic about the 
success of the boat's stejj — the secret to 
the application of the world record-hold- 
cFs 6,400 horsepower. 

“There is a point at which a hydroplane 
makes her best speed,” he said, “We call 
it the point of oscillation. In practice runs, 
when Miss America began to oscillate we 
knew that a point just this side of oscilla- 
tion was her best speed. We knew that if 
we couldn't feed her the revolutions we 
knew she had to take without getting that 
oscillation, her step needed adjustment. 
The step was designed to be variable by 
putting a duralumin plate across the full 
width of the step with shims between. 

“Tlie first time we took her out the an- 
gle of the step was too great to permit the 
expected speed. We knew that quickly 
because the bow rode high, even before 
oscillation was felh We took out half an 
inch of shims. Then we went out again,, 
and found We had taken out too much. 
We kept on experimenting until we had 
her running along absoUilely even.” 

Finally the subject of a new Miss Amer- 
ica was broached. 

“We don't need a new boat yet," Wood 
said, "but when we do well have one. And 
if you think this boat is fast well be able 
to show you something. We've been think- 
ing about it for a long time. It won't be 
the huge boat the Tenth ]&, The motors 
will be much smaller and so will the hull. 
But boy, it will be fast!” 

Gar ran his fingers through bis heavy 
shock of silver hair. Eyes twinkling but 
with a note of seriousness in his voice, he 
added: 

“But before we race it well have to do 
a lot of work on blueprints, hold a whole 
lot of laboratory tests and do plenty of 
practical experimenting. The new one 
won't be a gadget, or a collection of them, 
any more than is the Miss America X," 



ifl Names and addresses of manufacturers 
and dealers in articles described, and any 
other details in our possession, will be fur- 
nished by our Bureau of Information up- 
on request, accompanied by postage. 
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iOjDDO cegn aucL year. UullfraK^ sHl ^>1.00 Ila'Okji'D.ri:i 

pond HtartA ycrti. Moflt profitable rrop trvown! Ttaj^cd in anv 
elinintn aiayu'h«'rR, C>nt aULribd puw! FUKE, illiutr^iteii bcKtlk 
^ Fortnufli ill toUa how. Write todiivl 

AMCfllCiiN FnOQ CAHHINQ CO^ Dtpt. m KEW 0||LEJiN», LJL 

Orifr'n iltar* of CANNED Frog LeffM and Frog n Qi i f m . 



Catch FishI 

E«l«, MLnk. l^luHXrat^ wtth 
oor new ftd'llair e»lvnnlirer| 

sraELWlRiTnAP. Write fore urFftcE rnap offcr eiiiHi Uaj^;ijii 
f'atBlijfl. WALTON SUP^V CO., 0«pt. 1, ST, LouiRp RtO, 




Employment for 
500 Men at Once! 



AUTVoLuTCONAav Chemical Spoime hua Jutt betn 
Invented, that clearto cara hk-e magic. Bani«hea 
nulQ-vmaliiTig dTudEery* Al§o deans linoleum. wpod> 
wcrk, windows without work I Auto owners and 
houBewivea wild about ill 
The mamifaf^urer wants SOO men and women at 
once to hdp him Introduce ttiig straitfle chemical 
eponfc. He has a special No-Risk Trial Offer fat tlie 
first pErton in each iocatiLy who writes him. Send tn 
your name today — g|» ask for full f>aj:^cular3 on 
liDw you can gel the AgCUCy and without experience 
or ri^t have a BIG STEADY INCOME. Addreiw 
KftlSTCE MFC. CO,, 1311 lAR ST*, AHRl)N,OHIO 




“A Kalamazoo 

'kr--- Direct toVou’ 






FREECalatog 

r<TSO0ftrj'3f*jina Siww ol Hhiivh. 



urhn‘ 1 '* — | 7 i rAnurti. IS tKBiJTir «tnvr^. 
‘ill* r'urnsrFg. M«r«t llnrcajuA tkbii Lii U;r 
WJjnr™- ^'(iW ifylCB, lirfr futun^. 
iij-w pnta™. Cwib r>r niy tuftii*. 
Yi-mt ta — :U] dsys free Ir-Jal 
arprimiJ imi.poth huh 

Ikniid -*- S l-tHi'ii- ■hiprnpnt*. 

Ov*r >*lli ll«< UMn 

H V**M l_ 

I fJVfi'CrsFaJv 

Tlie KuiuniDtrjLtSFoi'eCo., 

'nt H... 1 -,frT .r,T‘F Ik'i Lo r:,H ii, i . 




HOME OWNERS:- TUwas 

written for you and is sent 



REE 



Get your 
copy! 



D O your own simple home, auto and 
motorboat repairing and be inde- 
pendent of outside repair men. You will 
av'oid delays j save much money, and have 
the satisfaction of knowing that the work 
is well done. 

Tlie booklet contains dear diagrams and directiomi 
for correct procedure for fumdreds of common jobs, 
and enables any home worker to gel dei^endable 
results, msiiy. on ajiy of the foUovdng; 

Stopping leaks in pipes, heaters, boilers, tanks, 
radiators, air duels, smoke pipes, ipails. 
etc., al con i^kcct ions, seams, cracks, rivets 
or holes, 

Tigliteiiing or anclioring I cose hinges, locks, 
handles, screws, bolts, nuts, bases, stems, 
tops, casters, etc. 

Making waterproof joints at skylights, roof 
cracks and (lashing. 

Making wet cellars dr>' from the inside, mak- 
ing concrete floors hard, water and oil 
proof, and non Ousting, making masonry 
walls waterproof. 

On the car: — Stopping leaks in the radiator, 
at hose connections, or in oil and j^asoline 
lines, patcliing cracked water jackets, 
crank, gear and dilTerential cases, tighten- 
ing loose rivets, mud guards, lamp stand- 
ards, hub caps and lubricator connection s* 
loose moulding screivs, etc. 

Smoot h-On Iron Cement with which this work is 
done is applied without heat, without special tools, 
and so easily and inexpensively that half a dollar to 
half a hundred dollars is saved in each instance. 
Smooth-On has been widely used in industrial work 
for over 3S years and its use is standard practice by 
power plant engineers and repair men. 




Get the booklet by mailing the 
coupon and buy Smooth -On 
No. 1 in 7 -oje,, 1-lb, or 5-lb. can 
from your hardware store or if 
necessary from us. 



SMOOTif-ON MFC, CO., Dtpt. 37 
574 Communtf^w Av^., Jttirfy Clcy, N. J. 
Rtiise send the free Smooth -On fttpair Book. 



Maine,, 

Address 



1034 




126A 
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USE 3-IN-ONE 
AND SAVE ON 

SHOP EXPENSE 



Ket^p all your tools in 
service longer — save 
ernupnient repairs and 
repliuremcnts — by using 
the oil that cleans aniJ 
prn.-€ttiji ru^ as it 
Catcjt, 3-in-Oiic la special' 
ly blend eil for tills triple 
jnb* Try 3-iii-Oiie 
sale everv where. 



HANDY CANS 
AND BOTTLES 



?;iN‘Dne;dii 

HiS'ijTint iLtnD oraN'gH 
ANP WtCtT*0W 

W$Pf^AT^ 
CtiAMS A#* , 
POL 

PP£Vitif\ 
RUST 

TARNttMll 

III 






^ ^iifiiHLT PiwiETgj.TiiHa <}jiL 

MOWFK5 FibI^-SiMB 
^*Un^Qg, 1 1 (mmj -LiQUi..*!l 





Ball Joint 



Auto Trailer Coupler $ 1.95 



* 1.35 



ADJUSTABLE 

BUMPCR HITCH 

ThjfrLttrli ran 1 h 9 put do, tfiilcen or ndj listed 

to 0 different poi^itiouB «itb So other tocl but a 
nTonrh, PostfHud, 

ZACEt_MEVER AUTO CAMP CO. 

710 ^ Henry St.* Bey City, Mtch* 



WHtfl for 
Clrculnr 





Stop Working 
for Others 

WE STAJVT HEN 
m BUSINESS— 

•upply itaoki tnd equEp- 
m«nl ort weiMi^aMh 
SkEoi Hitto-da thit tiavB 
cnililEd intxperknodd 

S taple to ecqu(r4 weiiEtir, 
ne heni«, Tfirniii* aulo- 
ptQbllflB* llBny In aann 
roEiFrty avir 2S yrBn — tUd- 
Ortdt Brei-tD* S3DOD«tAOD4 
enitual buiinttr ^eir eatr 
yCMr. P«aDl« rniltrt buy FT*w- 
UJftb't 250 Hunt 
or pay mcra lw lnT«ridr eqiai.iltutea* Our 4S y«»n rmutnthin 
anti ’'1ry-t»fara-yav«buy''’ plan nahai eaty aalet. Hourly 410 
inillipn lald last year prnvci enarmoui demand. Now Ofcninfli 
ior eiDTt riEW Daalm. Firlt Aontn fFrrt Mrvfid. Only rrllabla 
men KlKtid* Apa 75 td W- First send tor ranvlno^ng prnof. 



THE W. T. RAWLEIQH COMPANY 



Dept. l-3S-eeM Wrtltf bfincih nearest yav 

Frr^port, m„ Hemuhlt, Venn.. R|4ihnioiid, Va.. 
Ctiesler. Penn., Albsny* N. Y.. Mfnneapqllip Minh., 
Denver, Coin., Oaiilaad. Calif,. 

Montrtil 4r Winripag. Canada 



THE ftURACLE OF LIGHT 

(CentTkiUed f nOm Rota SeftWn) 

candlepower each and 575 underwater 
floodlight projectors* 

As for colors, even the casual observer 
notices a vast difference between this 
yearns color scheme and last year’^s. Last 
year twenty -five brilliant hues of paint 
adorned the buildings* This year the num- 
ber has been reduced to eight, exclusive of 
black and \vhite. Thirty per cent of the 
paint this year 15 white, vidth green, red 
and blue foUovring in order* But that is 
not all* This year the grounds were di- 
vided into areas and seldom are more than 
three principal colors employed in any 
single area. The reason for the change is 
explained by Shepard Vogclgesang, the 
color expert. 

"We found,” he said, "that it is seldom 
effective to combine more than three real- 
ly separate colors because people become 
confused. That's something to remember 
when decorating your home* The eye does 
not study each shade of color separately, 
but takes them as a group. And the eye 
does not recognize more than about three 
colors at a time. So we have a dominant 
color for each area with different vistas to 
accentuate the color schemes,” 

The Fair has employed gaseous tubes 
for extensive floodlighting for the first 
time* In combination with paints of many 
hues, these tubes give w^hole towers and 
broad surfaces a jewel -like glow. Paints 
w'hvch have a fluorescence under night 
lights also were developed, offering a 
weird radiance which often changes the 
entire appearance of a building at night. 

Relief, outline and decorative lighting is 
accomplished with the gaseous tubes. 
Neon gas in red lubes gives a ruby color, 
krypton in a clear glass shell makes a vio- 
let blue, helium in a yellow shell shows 
yellow and krypton in a green bulb offers 
emerald hues* The use of hot-cathode 
tubes for lighting at the Fair shows their 
vast possibilities in the future floodlighting 
of buildings in color. The tower of the 
Hall of Science with its gaseous conductor 
tubes in colors is an example of this form 
of illumination. 

“Lighting the Fair," modestly proclaims 
J* L, McConnell, the lighting engineer in 
charge, "was simply a matter of superim- 
posing colored lights on colored surfaces, 

{Continued to pa^e 12SAI 
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CbeaperWEJiX 

Without 

COAL 




WcatiKd 



EARN S60 A WEEK! 

Writt lof FRE£ Guirm- ol- 
iar and pratffclMl 



New InTcntlen Piu Any 

^ St*T« er Pornece 

K^markdble bu t n\i Slfl% 

aiEf 4% of & chEmi) vftri(*iy of oil 
ubfflimiblDevei^TinCTe. DtuMttimy 
willi ouflil, wood, jmheSi dirt jithJ 
druduf-ry. dl^an. 65 leaf 

heat. A t1m« hotter thAii cwiJ^ 
and cheaper^ Tenipyrat nn? mn- 
trol zivea any ammint af hear dt*- 
aimJ — no naorc g)i‘'ttitiR: iip on bit > 
ter mid, wintry inarnui^. Many 
automatic features. No gart jir 
elcctririty ntxTdpd. Safe ms rmli* 
nary' kitrhrn mn^P. Ea*y to in- 
Btall^no damDA? to fttovt-— sim- 
ply iitrt in firflboi oJ any atnvif 
runKCt nr fnirnarTr Coete Just a 
few Cents a day ta upctvtv. 

TRY 30 DAYS AT OUR RISK 

Low introductory price and ^0 day trial. Write for free cat- 
alofit. A(JEP4T'S uon spare- timn wnrliprs: Oil heat, njoiu'v 

tliia year; people buy to sa^-eT W'rite fm mediately fur fn-e 
buj-net offer that starta ynn in busIlM^ fnr youiw'lf. Act NOW I 

_ BRIGHAM OIL tURNER CO. 

2937 CteHt Av*. St. LouH, Mo. 



W*n Jrtri nnw# MriBMad 1« 0«n- 
oflitrat* and lak* r«r uUs 

wondwrul mvenllDit. TUi 
um RT* trvmaodoui. Msk* H| 
menar- tK|i*FV«ie« uniMcwsBuy. 




TRAILER HITCH 

BALL JOIKT 



CANT LET GO' 




Owtw 




MOtT rRACTICAi HITCH HADET 

Trailer Hdum blue PrlfiTi Jilwl rirHeLllM. ' 

J3 Tur asbHeta, OTer 5,000 wfttKlfl Ir^Rtrietl-i™. !■>« 
i^ltb parts i«t9 or rebate when ordered, cinkde tn trailer 
liaJMlnf, Sio. C. P* fJe Luxe Model at World Fair. 

hammer blow tool CO., «» TliinI 84 WauMU, VWa. 



BIC PROFITS FOR HEN AND WOMEN 



Hitc youx -awn ba!iiiifr*3- wlttt a tiilt One ot the diM^t 
eoMtrictks iiTidPT your OTn name. Xrw ciUiive phejN 
ea^y. Htea-by'Htep dlrectloai, iCKteil tnrtuijiia’i arwi 
er^mplete Intormflilnn formaklturalliypcK oEetenupiln;? 
rretimK tLHfliie ImLi^lerTK lonlcn, roUiriB, Drill Lantlnf’, etc, 

jSi» lir iru # lerFJrpirr IW f-ipiFluivv pqnl^iirn,! mi|lkLtril. 

Hlr-rf rU.ht -fp nWn IrrlnH ]| VHO ««hl t» ,--1 iliFu ■ n-nllFnlrfr 

buF^bi»* Tjih >^h4JFn|Eii^ jh-N^lhillirkr', >nri PT[F?.t ^rii^ 

Fntl^^ ,feiiij riiif TRP.E jlTkir iFiNiF-nv'F n- 

IHA DEL MARVIN 

lost Oarid Wliltrwy Prtralt. Mich. 




WPITC 

TOD/LTT 



A C170O PAYiriQ 

BUSINESS YOUR OWN 



rtKkRi' CiiEnn Pips (Fie IL-. enw-ripiH*e 

[n'rt-»iiflr j- . iiVe BupFEly brn-^ii'-r^ atvd -ftw! 

Diiyine ur> id * onir- L,r ymm 
iieller. spa rtf rmin. pr ]iarn. ^VrLic HKlny Iwr 
FREE Hihi](. R«BMrEh Supply Cprppra^ 
tion. Ibapi. R-1, W«i,t York £t., 

Philajderphia, P«. 

EARN UP TO '50 A Wt£K 




GROW MISNROOMS 



WcehFiw ythu llLiw; 
unC Celia r, idle 
space; plant all 

BTitia; Dvemiflht crops. b4fi% profit; our service free. At t (luict. 

INTERSTATE MUSHROOM INDUSTRIES 
MHI-^nST Crow Avm. Chicap*. 111. 



I, rOU’RE ,)NTEKE5TED IM 

HC WELDING PROnTS 



I FIXED GRANDPA5 
MOULDING WITH 
PLASTIC WOOD 



IB, 

M 


m 


w 

1 


M 




/ ^ 



WOOD ci%s 

Handles Like Putty 
Dries to Hard Wood 

Makes 1001 Home^ Workshop Repairs 

Hero 19 one of the greatest scientific niart'ds of the 
age— a pi repa ration that makes thouiiands of htime 
an Hi workshop repairs easy for anyone. PIven an 
amateur handy-man can use it and make an expert 
looking jobj tcMj]' If yon want to repair damaged 
wtKxl ( knot -h Liles, splinters, cracks, nicks, rot* 
g(uiges), broken furniture, broken picture frame 
moulding, build up bottoms of table legs* fill cracks 
along baseboard and in H<Mjr, reset loose casters and 
drawer pulU — get youradi a can of Plastic Woexl. 

Easy to Use 

Plastic Wood can be shajicd or molded easily and 
quickly * * , with the hands or a putty knife. It 
handles just like putty nod when it dries it becomes 
hardf permanent wo^xl — ‘W oikI 
that is actually a pcirt of the 
surface to which it is applied, It 
bpeomea wwd that tukvs rii 4 Iii>l4fl 
scrciws Dr nails wit bout S[)liuin|t* wuckI 
that can be EuiitUvU, iilani'd or c;ir^'ed, 

WDod thill cin be puinivd* v^iniislicd 
or lncqu<T«J — in tiicl, it cuii be hatidicd 
and ]Li 5 rt_ like real w:of>d. Buy iL 

today and try it — DOinc.'a in 25c tubes 
or J5 c cans at hardware, piiitit or eje- 
piirtnirnl stiff's. 



PLflSTIC WOOD 

Forms ro CIGB.C LciiiJ SnUfert* I ndlanmTmtk- 
p<rs. fluniCTH, WUd and Farm Anlmaln. 
239 dlffErenc rarnifl to Rclei't from* Every 
form (toaranl««d tn cost perfect fluurc*. 
>ii.'iid ^ aump for illUKinired CHialo^ue^ 

HENB V C. SCHtERCKESpGMer R J. GHENT, N.T* 






this Vim Arc\ikUi,^ Book FREE 



mMT 



ThI, IfnitH-rl '‘?Jirp|rli-S'* 

-iVrM,>f Ir-lr ^11 ,tKFI bl|- 
Iiii b-™hi^ip cl yimr l-r* 

\'»ii in^hv listdrrS:i 
rxFni pniSl E>rh nximl'li. Fnik>- 
luaT- ]i<v prir#* Irli yqii iPnnS}' 

n ' ttrr |l *1-1,1 ^ pfuGi* 



30 DAVS TRIAL 
AT OUR RISK 

*30 MONTHLY! 



Tlif-iin-nifi f-J ai» --pn»ln:i bE( iivniiF? ^Ii1i 

IliibiFF — <uh U frit I he [avIlFiitijp uj^ r,iri. 

i^riLrlbiB Wria |l 1 -tB JfoU liKhjdl.- C.iiii-a In- 
JflO, awt H.[hJ; tffll t>rir5r. «F- 

■riri, Eiie-Uif Drfr». ffrSi-F w ■■itai' Fur erw 

btie^ Kod raEE ARC H LLDEH AIANCAT. 

HOBART BROS. 

V#aMI- 19I1 Tray, OhJl« 




irifctt irrffrii/7 tn nffvrr^i*ffvfli ptruKn rnpttlnr }freJnni\nf 
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MORE POWER 




WITH A 
WITTE 



2 (o lO 
H-P. 



ENCLOSED 
SELF.OILING 
ROLLEft.DEARlNG 



FAMOUS WITTE ENGINES 

Furnish portabl# or stationary power for farms^ 
factories, ’mBchlQAflhofys^ home workehopit etc. Slm> 
pie la oprfiliofi «nd conutmctloTi. they operate on 
anr refined liquid fuel qt natural was. ThrotillniE gov- 
eriTuT caotrota fuel autoniatleallyl Weather-Proof 
hlgfhteniloa {gtiitlcA, Ofllna la autuTnaTle^ one fining 
ofthe crankcase Taata for 60 heura of operation. Tim- 
ken Roller Be a rloEs guaranteed for life* There la no 
other eoElne like It. 

BUY DIRECT from a POWER SPECIALIST 

Since tB70 WITTE hao apeel allied In power eoulp- 
ment< The complete WITTE Une hae an ene^nc for 
ever? power need snd fneludea Heavy Duty EOj^neS 
J5, SO, 30 H'Pr, Power Saws, Pumpers, Meal and Feed 
MlUa. Low prLcca are saaured aa we sell direct to you, 

WRITE TODAY FOR FREE CATALOG 



20B-9 Carteo 11. 
PimiURCI^M. 



WITTE 

ENGINE WORKS 



1HT OiMarNi An.. 

KANSAS crn. Md>. 



] 



MAKE MONEY PRINTING 

letter and hlhheailR!, ctrculara, card?, for MendB^ 
spare time. Eo;§y to loarn. eiuy to gel lebe. 

Printlnc Prwiei llZ; pcw type fares, complete 
aupptke, lowest prieca. Send titacnp [orcatslog. 

PELFFER CO.i l-A; 6 Columbia 5t., Newark, N. J 




BIG 



THW QUICK BBLUNGHBATSK 

Yoq'll find big prodta laUing in yoor lap 
— Irttintf Sfoar frienda pe? ChiH marveloua 
jTjlofAMr ffiumr. 
Every boms a hot praapret. Givei elcatt. 

Uvo £aa heat no matter where ysu live f« 
lUe an hoar. No icrvkloir: no Inetallarlon— 
DO Intcettncnt nor stock, ion coUect profits 
In advance. Tlioounde In uh| 



qnlck 

tory reaervatlons. 

H SUKStltHC PRODUCTS «0, 

h*K Mil 5ia7 w, ma at., chica^n^ m- 




Uehra uid 
' hvrbe lla vft ak 
VM, ITfliifwile, 
lUfi D 



BEFORE Buying Microscope 



Read these Helpful Facts 

How to aelort a mEcroHrope wdnelj", told In "He- 
vonlEmr Natitr^'n ^Vandern/' 2n-nagpbaok. fu’nt 
FllKl'^ by WellcEiiuh, warEd-^lntEiciua li^uni ape^ 
clellatfl. KudluM hoLLnr o\ploHnE mraupn 
worlijB, If j'Oii choose ttil<TCnironc WrlL llluii- 
trates and deetrli^es ihtse modefa^ 

No. ISS-'MaftnlficB lOD Co 4J6 dlam , ,$lfi.5» 
No. 33^— MaADific* 110 to diam.^ 

No, taa— MeHniHcc 70 to l»0 4lani.. . 13.50 
No. 100 — Madiiifie? ion dlameteta . . . S-oe 
Slide Set — Make illdei ai home 3.50 

Yoor dealer cjm allow you above mlcrosropffl 
nr !iblppe<l by lw prcpjud. Or O. O. U., lr you 
orrfpr. Out miinvy-bnck Av^rantce pro- 
tecta yiw. tVrltc lor free book todays — btiw. 

BUY AMERICAN 

WOLLENSAK OPTICAL CO, 

S69 Hudson Ave.t Rochester, N/Y. 




THE MIRACLE OF LIGHT 

CConliaUed from page IZ€AI 

The nitin or woman with some artistic 
ability can duplicate some of the color ef- 
fects we obtain in the home or garden**^ 

Lighting is mostly a game of hide and 
seek when used for decorative purposes. 
It is a matter of throwing the light on the 
surface to be illuminated without reveal- 
ing its source. Examples of this can be 
found everywhere at the Fair. Light 
sources are hidden in troughs and recesses 
□r screened with translucent material and 
certain areas difficult to reach are illumi- 
nated by inconspicuous floodlights and 
searchlights atop the towers of the COO- 
foot Sky Ride, Flowers are used more ex- 
tensively than last year to lend color by 
day, and by night the flow^^er beds are light-^ 
ed by mushroom lamps on short standards. 
The light from these sources, “while not 
concealed, is indirect and gives the visitor 
the impression of walking waist deep in a 
diffused radiance — certainly an idea worth 
considering for the home flower plot. 

The amateur will require practice to 
blend the proper lights with the proper 
colors unless he has marked artistic abil- 
ity, but he will find that a white surface is 
safe to begin with. It also will not take him 
long to discover the FaiFs secret of chang- 
ing purple-red surfaces to flame color at 
night. They simply turn a red light on the 
blue. In like manner green light changes 
light blue buildings to green at night. 

Lighting of paths, walks and bridges at 
the Fair also may point to a new method 
of street illumination for the future. Some 
of these lamps are simply translucent cyl- 
inders mounted on lattice masts, others are 
indirect luminaires and still others arc 
sea-shell reflectors or “telegraph-pole” 
standards. The latter are tubular lamps 
projecting horisjon tally from the tops of 
steel poles. These lamps are of the vacuum 
type and give a diffused glow without 
glare, being suitable for outdoor service, 

One of the most spectacular lighting ef- 
fects is seen in the lagoon fountain, SIO 
feet long, which combines electric lighting 
and color in a manner never before at- 
tempted. There are no statues or other 
art work as a part of the fountain. It de- 
pends entirely on water and light for its 
appearance, Its flow of water, 68,000 gal- 
lons per minute, several times as much as 

iCentinued to P*AC ISOAT 
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in Your Own 

Business at Home 



ly ncYvfiti 
GREA.'^ 



rijpt, nmkinjt eleetrte-h^ked GliEA-SELE88 drp-nuta nt borne 
with thp Rinjtpr EIcctrie Dip-Nut IliLker. It iimkeft doUeiouHt 
InrKC do-uuta that SELL! *‘Iii my Atore dc mount nitinti Friiluy 

&i]d Haturdayt I pnld avrr T sni nmre plptwHxi every 

day" writen It. Sutton^ !Motit. "Am bnlldiiig up a nire Atore uud 
restaurant buam«4,'' reports Marcella Wood, Maoa. la 
no trouble to kU thu Du-Niitiip — 'they peU theniAclven/' Hi. FL 
BurtUp West V'Ui. 

No Canvassing 

r^ruuctn buy bU yuu nibicen Mbuy uper- 
bidM hbvb ri.-cuUr mutea to privbLo 
oqbiombrb or bell by bojiSr 



Free Plan 



Bkhviva you boir io 
iMn ihLa Hhi'-piy* 
invroptxbtbubiEir^ 
No ^iperibnob nscdcMi, t2A nt*n4 you. 
TuebI iDvaatnieat le» tbuin tno. II^cId 
bt batnr in yvHU epnrn tinji'. ilsniJ b 
p4Mi.^rti Toilttv for tub inforninTloti. 
No phl.tap|.i.u]n, ua bbittfllubia wiLI j'hIL 




RINGER DO. NUT COMPANY 

M2 Main Street, N. E. MINNEAPOLIS, MINN. 



OILOMETER 




CHANCE-OIL 



T lib i 1 " T "rn"! 
rhaaiE'CM Rp. 

tfipDtUr Titu ETir 

■nir. 

tlbMivEl Ar^rswi 
iin Ifl Erelt-eliiri 4il 

htiJE rtr, Klhttpl- 

M<np tfi> pE|uk,pp 
BIlilbDini IHUE- HJid 

fiir bit. 



REMINDER 

Coiajpt*tb -to ir li 
ihJII L.JI. Il.tK]., 
Phnrtfy •niLhr'iif HI , 
At FOOT bciwwjFy 
dink'r'v or urtjS^^ 
idiftiilt jihUh Un. 

OilwtbrhltiCirpH 
(Etinipii irmei 

n. rm, Minn, 



EARN UP TO $25 OR MORE 

weekly, jtrawinj;; nmnhrtMins Ln cellars or outbuildim^, n]l fsJI 
luid winter. We inptrurt you. Ready market. iiaakJct free. 

ADAH AC MUSHROOM CO. 




Information on miy litiok frcce Write Ptipuliir 
Mccitanicjs Frcias^ ChicaffO^ 111. 



Boigs 

IIIILD 

THIS 



Semi HO 
MONEY 



WE FURNI5H EVERYTHING to buUd ttla 
anth^it UwiJelJ 100 tt, lumiicr, roo^ofl, uaila, 
eluss. Blue, rule, uw. 6tnj>-uy-4itep iiHtrociiua 
plu, toiilv ffilmweij. 11x1 idsol projeet lur 
maaiuil trainins- FaBcinjitlug bed a elmlleiin bo 
ourpJilIL Amailng ratua Fay postman I laud 
C. f>. O. fee ert/ynu pir/itr tend. fL hhU IGC, 
ponliiitfl. Bat laf action Ruaranteed or mon^y frert. 

MlNlATUllE HOMU K., m Sreo Av^p Ml. Cintcl, Cl. 




BOB 19 just like any of the other feUmvs at 
the vfTiee « e e but he has two impurtant ideas. 
The first is to keep Uis eyes open for ways to 
save his con]]>aiiy mcmeys to inatc $uggeBiiufis 
for improvementSe His second idea is to [.mt 
those fiuggcsLiuiis down, in neat, casy^to^read 
liiatjk and while wllIi the aid of a portable 
ty'pewriter , * that OO nialter tmiv tired or 
busy Ills boss liap|.^eiis to bc^ BoltV siiggcs- 
tiuiis always get a bearlnge While the rest of 
die fellows arc waiting for “better tunca*' 
, , . the other day Cob got a raises 

Yotir boss is looking for men with ideas too 
ideas lor iinj^roving sales^ metliodj., uniee 
Tontine^ every phase uf big business. Arc you 
getting cretlit for yours? A Rcmuiglon Port- 
able ty[H'wr!tcr at boiiic will help orgatiiitc 
ymir tiiinking , , , lielp your ideas get aticti- 
tiun. Get started now . , , mail die coupon 
today for fnU details on our special oFet* 



NIW REMINGTON PORTABLE 
ONLY A DAY 



Low' (iricc modcEt com- 
pItflF ith 

BtaniiArd Lcybojid* 
nto^t biK lUAciune feat- 
, .only lO^a djiy, 
Practical umdri writhis 
eai^iiiL JcUi:r»onry,Juit 
$17.05 c^li. ^laii cdU' 
poii fur Bpccij^l offer. 




RcminKtoii Riiul liic., Dcpl. 132-10, Buffalo, N, Y. 

Plc4hc tell me how [ cjcl buy a new Rcmliigtcm ruitablc tyiir- 
mTitef Tor oii,Jy I'lJi^ u Jay. AUo cneloae yuuf new caLaluy.. 



Addfeii 
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Banish Boredom i • . Earn Extra Money 
START TO PLAY VERY FIRST DAY 

Piclyfo thf* joy nf pbjj'ing Pi pnappy foxtrot h d-rnamy 'niiltK' or 
mellow old favorite oa ibe Tiiylonioba. No teaaon why you 
phnuldn't! Xylormilwi ia easiest tA imstrumep-is to play and 
yet the moflt aportaeuLar. Lo ecinataut demand by urchf'^ti'na, 
radio statiopen *t lodjto niwtiPKa and pmrtif'S; Mmrveloua 
OppOrtiiiiit_^' to ijieTE'nao jH»^ijinriiyt tnnko bija; A^rotime 
money. No botheraome pmnliee or escerciafs. With Frr? easy 
legwag you actually Swt to Play V^^ry Flrat Day. 

BJC FREE BOOK tells fill about Dea^an line, liberal trial 
offer and easy payments, -Send coupon today fnr your free copy. 



J. C. Penman, Inc., Pcft. 7457, 1774 Chicajto 

Send tio?, wlTlioui. oLdljtuiloii. lull dcTnlLii Of l^'reo 'JYloJ alter and 
laujy-paymeui plan oD lilt L>«iLijau .\y turlmtiii. 

Noma 



j^ddr 0 B 3 , 



CHEAP OIL BURNER INVENTED 

SWEEPING THE COUNTRY 

Beats Coal or Wood 




AGENTS, 
SALESMEN 
BIG MONEY 

Urw"* k BE, St rinfi, Cluk 
Iiid. Hild »!) In nn 

othuIt i,r >i«pp, H'ld ]iit iti 

jutr gh'i vi;it;R owff fii 
burner TRT.E anil ilFakn 
REAL Mnm.»r. 'n'rjEi' qiiifll , 



Sllpfl Into Any Old ,Store, Rn^e or 



Furnace. No Dirt, 
the Uoat, Half Coat 



A«hci 



COOKS A MEAL forlc 

Deata any oil burner rv’iT tfOtlen out f^r 
low ftiBi, perlwt perfunnance. Mllim 
Into any old Ftavp. ranine or inmare; 
burnfl rneap ob a new way, withaUt 

f : cue rati nir or cloRRinii up. Intense heat 
nstaiitly BY B1MFL13 TL'HN OF 
VALVE. 

O A VS TBl AL^ 

prove 11 ends dmdfferj^ and 
dirt oi real or wood: cut* fuel blllfl la hath pays for Itself quickly 
by wLal IT iSAVEa. 

PDFf GAMDI F oETered to oae' enerKfFtIc men nr 

rittt 9MnrirLt woman In oaeti local Uy who will 

A ^ IT M T C demonairnte and take orders, 

" la t Pi I 9 Write quirk, be fUTHt to learn 

how to make HKAb MONTIY" lisht oow, spare or lull [Lme — mail 
If! iKMJtronl loday. UNITED FACTORIES, 1Q2 Excli(m«e Bldg.. 
KatiSfiB I 'liy. Mo. 



TRY AT OUR RISK 







^'AGENTSMake$ 380 Monthly 

m JJK j-i K -ki-n-n-^-n i«r-i -U H7 X-QIT'Pira .1. nu 



mQIbe 30 CAtlTEB WJNPOW WASIIERH 4-i,i|y. -n*inB, 
rirki. E^ 3 ih<i. Nq mu«, El,^ uaiuuHjjliii kwukithI. 
c*f|dt£iTT. Wril,>' Iwirh 

C»r%mr F>¥ 44 iieU Cora,, t*e Fm|H «v»., CpbcvIbbA OIiId 



Ljboriilury Supplies al School Pricesf 



Ymiean buy from us the fame high 
qijQllty labijnitory aunpllt^ '*’e jumBh 
«ctiijol.i and eulluueH — AT t>UK 
NCMOOL FHICEN. 

.Send Ifle frw new 32-nfirC Cfi[fi|fi|T 

jlKtlQG DHirr tlilltL 1 ,500 lEema cl cheJU- 
kal-“=. ufiiJiiruFu?, plaMwtire, mltrn^ 
NS, I pc*. botikK nnri jLreivxiMii!«. De- 
duct ptiee ul ratali.iK frr>in payrriEnt 
bir fllMt order. ;s'owrcr e.f nft/Jc 
4 -Vu p yf ( t',T /or nitilcodJcs^T. 

ill TDftSlnl!*jlEit$upB It Cftf. [hfjl ,TS ,14 Ufilw Sj . 1 . ! 




THE nURACLE OF LIGHT 

(ContiDued from pkfo 12SAI 

the next largest fountain in the world, and 
enough to supply a city of 1,000, 00-0 people^ 
is Illuminated with concealed floodlights 
of changing color. The fountain, the flood- 
lights and the bank of searchlights use 
enough electricity to supply a city of 150,- 
000 population. Underwater floodlights 
for this fountain are not water-tight, the 
water being allowed to play over them 
and keep them cool, a revolutionary pro- 
cedure in water illumination. 

Another remarkable effect never before 
attempted is the neon Niagara w^hich cas- 
cades down the front of the Eectrical 
building. This is produced by iisLng illu- 
minated gas tubes for the waterfall while 
searchlights behind it create an artificial 
Aurora Borealis. 

Louis Skidmore, assistant general man- 
ager in charge of design and construction, 
believes the Lights and colors of the Fair 
will be reflected in the homes and gardens 
a few years hence. 

“Every fair has left its architectural im- 
print on succeeding generations,” he ob- 
served. “This Fair has show'n people how 
color and light can be employed success- 
fully for decorative purposes. Why should 
a big office building remain a dirty gray 
for the forty or fifty years of its useful life 
when it can be given a fresh face as often 
as desired with the use of light and color? 
Why should the four w'alls of a room be 
painted one solid color without regard to 
the diffusion of light or the decorative pos- 
sibilities?” 

Mr. Vogelgesang, the color expert, vi- 
sions rooms with surfaces which do not 
seem to hold the occupants to the confines 
of four walls. 

“We know new lighting effects to pro- 
duce if we had the materials with which to 
work,” he says. “With the proper materi- 
als illuminated in the proper maimer, w^e 
should like to produce walls with no wall 
feeling. We know how to produce the 
lighting effects but not how to increase the 
area affected by light to larger proportions 
than in present use at the Fair. The near- 
est we have come to it is a wall of polished 
black glass which can be so illuminated 
that it does not appear to be a confining 
wall but seems like a black void in which 
shimmer flecks of color like constellations 
in space.” 
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BLANK CARTRIDGE PISTOL 

25c 
SOc 
$ 1.00 



ITfaiw Jin' mi>di<|* (|ah 

iTUt. «** 

^Tell miMlc' 

iLiwJ dfKlin. ModrUi'd iti ]ml- 
H.rrtl of llkiswt tyiM 4ll ILt-TtilvC-T. 
Al>pMptt]c^ -THUJlh 1^1 *r!n.rp n ■ 

hbfdAt. Tmbft rt LaU. Hl.nh 

(.tLHiidAM dbtHlniiUE ATi-rj^vrliErE. 

imHwIkMi ukinit bkirrliiri, [r*ln|^ 
i'^i. Um tt tjm« arDiirul rltluMit ihe 
ilnjinr (4 ulh*r Eeru|t¥«ii, I'Im ( 

lfBU.f'4, Inr '■‘uk. BtAriiriA pii.l!jl. et» 



TBUf 4 , Jrjr Bl4n '■firb,. ^ ^ 

SMALL SIZE 4 In. I»i»t 25*. 
5 Jn., I*n« Stc. LARGE SIZE 
■ LANK CARTRIDGES SOe 
STER (CnwbBir typfl] SOc, 
flrvtR anl|T, nwt pr«p>lit» 



The Boy 
Eleririctie 
10c 



REAL LIVE PET TURTLES 



Jp^y / AdJ LOe loT U 
s-'/ / bonk bU. 

-// / ±Li»l].t ±LiriLTk'Jl> 
// / 

ff f fur bnrp. Trill Im- 
/ t 14 [□ikB’ballwBev.dy'' 
i nAnb», nvfiEcri.TiucaH 

i tsl«npb BEi.guhtui', 

/ Eri*p>iui]4B,llcl>>^^kv('E'l<- 
r crdlJn, jU^nDi. pq«l«.ripnU'lr 

tELciui. f*MCI tDspM. 



^ Uv« 
DsliveiT 
Guvenituf 



Still bg MtU tm anij ^ 

25 Cotits 1 

A FiKfMting tnd Lnlamling P«( 

li you Wlfi.L A f RMinAt ktihJ intcrnnlinc |j Il4c Pft ,. iuRl SGc bul 

■wt Ttll jwfld you A maJ tivu P^t Turtla by mail poatcHiid. Thau- 
oAbiiA afc Vii'orld^a Tair. Ho IrdublC' mt all krcp. 

Jiut xivD it a litllc 1 aI;Liu 4 or CObhoSA 0T I«1 It >nk ita dwq ImhI. 
Ealreiiialy CAaLti^p naailiv lir|^t *nd livo lor yean and y^naxa. Ki 
lea* atiaaliofl Lhaa tay crtbor pel, Oct on« OT maro. Study Ili.-ir 
biibita. You nIU flad them «;trpnke'Ey Laloraaiinc. Prieo 2Sc. 



CHAMELEONS — 25c 

LIVE, SAFE DELIVERY GUARANTEED 

W^tcli ft change its coforf 



Oet nEi'T of lltbKR moal uxoncterful of aLI ematiirEB. Waticb ii chanjle 
11 1 » -evtur. !iti|dy ila Luhitp. Wear one on like lapel at your ciial aa 

A etiriLMity^ WaLch li. abooL out ita Inurije pia It oatcltq IEId* and in- 

weta foi- fnal. No ItOubli.- to Icnip. (,'aq. jcf for muaLha whhouL 
food. AIcBAurn* ataiul 4 uidLeb !□ IcuAth- tihippeii Lu Aity adiima 
ip IT. A. 1^ biall. Wo a^niPlee nfa arrival and livD delivOT)'. 



BIG ENTERTAINER 15c 



LIVE BABY ALLIGATOR ^.50 



HORNED TOADS SOc EACH 



Horaad Tcada — >oq«l Eulera*Lins 
[Hta. Hcbl. bank; und acAleu 
armad with Idac bunay apilirn. 
Althouib of aotiai-eatly alufaidh 
□alura, wbau in anu-i;h of food it 
rum Like lijhliLiEui- Et 

pouDDo upaA Ainu^QnL'E'n t by 

tbo hour. No tropblv al all to 
kaap. Faad. it ehi nir«l %'OTQU cii' 
hit it aaalc ita niru food. WiU 
jiyv for years and ^’earg. t^hEppeil 
by Dtai] to any oddnn in U. . A. 
nr Canada Titt 64 ^eata. 



Live DELIVERY 
GUARANTEED 



D«pt.Ut RAGtNEiWlS. 

A etat ol *»r Hnv GATALM faalM M waiat af I4«^. or tb* fta 
L«» Canlaa wWi aMh aindliig •iRaBr Baa avnar khaa arar. Oalf 

boak ft Ha klAd la aatatoaoa. Coalalaa all IBa lalaat Iriaka ia BBUk. 
Ill# B«w*B| aOBOlUaB, aaizJiMt caakaa, aaartla^ j wM Bi ra»«r 
aiaatMw awVMi*l aad Jai^raauaa b#«iia., e#H*aHia* ia aaada aad piaata,, 
alt,. 4M#rtaarahkB atwalHr*. ftaaiit kp Cpka. Pl*a*|' Drd*r. Ckaak #r 
anaaad Id.A. P»taia ■tmn. I#r all aellalB# Italad akan. 
ai a a aii. ataataa anl Pnatk Hotai a#BBpt#d. 
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INVENTORS 

3e,L ikiA. 






CLARENCE A. O’BRIEN 



AND TRADEMARKS 



ALSO FREE 

*'Rrc4rd of IttYe^citloiQ'' HIhrIC; 
On rciiucsi 1 will becmI you ntKl'l 
u pmy of my "Rci'oru of Inven- 
tion^ tulutih. nn Lhc tfinnk you 
icum nkcmll Jind r1«vril-ic 
yuLir Itivvnilon nn4 havv It 
In iiivh mjMmvr 
tbni It miiy tH! of viilut to 
yqu HJt evklL'UCc. Seihcl 
co'ioon iKiw aii4 r*cel'H5 

iliitt form tnecthiif with 
my fn:e lUQok- 



Patent Your Ideas 

This Free Book Shows How 

Y OUH jflm Tnr it ^imrtical urtirlp or :in imiirovomcnt 
U|Hm lUi old out? shoiiJtL Lh? NOW* Frev 

ouontly roiiny ti/ th(? nf filed in 

llie U. S. Patent OfTiee each year are for the fsume or 
almiist. the same idea. In such a case* the l^urdenof 
proof reats with the last application tiled. Soiiietimei^ a 
delay of even a few days in filiiij^ the api>Ucation means 
the total loss of the patent. Losti NO TIIVIE. 

The entire time of jny large and esperienred 
organization is devolt^d t?xcltiaivply t<J pat rut, 
and trademark easci*. A\'e know the rules 
ajid rt^ciuircments of the Patent Office* ^^'e 
imderMtaml the torhiiii^alities of Patent Lsiw. 

> cun proceed in tlie quickest and safest 
ways in preparing tin application for a patent 
covering your idea. 



Tlii^ hnf^k gliOu-tj hrl-y (NsMjiin* vnlunbtfl ihfotTriatioh 
ttiat cii'L'ly* iovi'llter bIlquI'cI know. It 1 h]Ip you jiutl 
to go about abtuiiiliig a luilout for your iitm. tVith ihn 
iHMjklH't. I will w'luJ you luy lirecip) of !t»vpi]| ion*' form 
an H''hiel] you luiiy akftcl; your iLli>:i iLud its 

date bofor^^ n wiriiew. If u tkrist^ tLia will 

be v’jiluuhle to i’ou. Keri.| tbo coniKin I’OUATI You 
will rccOiVi^ Ibe FRKE brHik, ibv Iti^irord of llivoo' 
fion'* form, iitucl full iiifonuuLtlDn regAitliiiu costs. 



$tri«l Secrecy Preserved 

All cnmiminitmtinripi, nkelr];™, eti’., are liF'ltl in jitricipst 
E^ohfi(lVJI[!C htiid protCfitiil by Bt4H'l fib's. YoUr idi-n U'ill 
bf.' in tru*!w(>r?lij.' Imndd- I Imve tbr highest refE'rencp*, 
It 1 b nrutHibic tlisiL [ CJid lii'lfj >'OIL ±h.'Hl1 lIio Courjuti 
AT ONCE, 



Personal Serrtce 

Your will be bqmJled by Ji ppneioliFil ^lertrd for 
knou'lf^ige arvd experirnt^r incerfain liitrsof inviuitionq. 
11 in jHTBuim] LLttviitiuii will be givea to your idc-iL 



MtMOIBTMMlMO J^«ATr MTmi^Wir 



7Q-V Adams Btiilding 




Plcnttc send me your FREE HOOK* “How to 
Ohtaiti a PfitentT'"* and your '''lierord of In- 
dention'’ formiT without any cost or oliligation 
on my pari* 

MAME, 

ADDRESS * * * 




important: IFrfte or print nam^ pUtittty.) 



Aliovt li JL view of oikr rtrafiltif anil speclCtcRtlon rmit&B, 
Th(S»H ipnpuiWH Uentirt meuts arc tflAHe up of mm ut UvlOPO- 
HTHuetl flkin Uid ApiliuElc for the imrfJfulnr phpunw of patml 
jiDd tnuJiimark prut'L>4Uirc lo whlfn tlu“y dve Uirlr ait€iitlop. 



W/ien idriffai? fo acfv^rffjera please uit-nHon Cojjiifar Jl/eehrtaics 
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Books on Many Practical 
Sub|ects 

Frees epHtiilwu Id (upplrlni; tHe oulstuidliif 
t>eet Dooke on Da&Dy Ab boou of marli Appear, ite 

ertli revm tiie lift DocordlnBlf. 



AIR CONDITIONINa 

OompErte, auUJCiTUatl vaft jifl" 
AHITHMFTtC 

Hkw, tlrae^ amwe savtni; 
methods of nsurliifl, Si-SQ 
ARMATURE AINOINO and 
Motor Repair, , . . , . . . 
AUTO ENCTCLOREOIA 
l>yke'fl, iJiiftit Ecimoa Cot- 
ere Receet iniproveffiaDta 

tS-aD 

AUTO GENERATORS 
CHANGING TO UQV, 

A. OanHTlIqi^ ..... ,St-DO 
AUTO KINKS 

Iqr Owners, TourliCa 

(3 voIb-1 

AUTO TRAltER 

BviudiDc.. . . ... ..fi.ae 

BIRD HOUSES 
fTow tn MeJie. ... ...,^,st.ao 
BLUE PRINT READING 
ftar Mecnuie Tn4lfla...il.S0 
BOAT BUIEDINS 

New Edition nr Fopulu 

M KnAnfoR book ss.aa 

BOOKKEEPING 
Complete CDuiee. Stnsle 

«oo Double EUitrj tt*il 

BOV MECHANIC 
FttmcHie 4 Vo!. Llbnur. 
eiJOb Thtnu to Mnle, f I.ID 
BUILT*IH PURHITURE 
Ccimpkto niBtnjotioiu-.ti.so 
CALCULATOR 
RoPP'b MAtbematlQeJ. .Sl.QD 
CARPENTRY 
flAOd book or Klole. H.SO 

CHEMICAL MAGIC 

Fuu and KduoetlDD ll.tt 

CHEVROLET SIK 
Camidete 

Covera less Mod^.tl,»« 
CONCRETE 

l7a Ways or Unfinfl .Sl.DO 

DANCING 

Modem BaUmom... , , .S1.M 

DOG TRAINING 

For Enme, and 

Moving rictiine. .. ..tl.SO 
FARMER'S BOOH 
of JMIt [viDls abd Book 
rot Fartnen' Wives. .tl.Qt 
FORD MODELS Va^ R and A 

Eioellept new book SZ.SQ 

rORMULAS 

IQ.OOO Mop«y Maklua..St.1lfl 
FROG INDUSTRY 
New book on pront 
mfljilDC Id. .... . ....fi.aa 
FURNITURE MAKING 
42 I'opulAT Flecm.. ...Sl.to 

Carden guide 

New odlthiD......... . .S2.5C 

GLASS 

VVorMsS- - SLTS 

LATHE WORK {METAL) 

And Drilling and Tbread 

CutUng ILflO 

LOCOMOTIVE 
Modem PaesEngef 

I.lthrjgrDpblP Mndd Shcwfl 

mvery I*srt. ... t^aa 

LOG CABINS 

Unw to build ..S2.5t 

MAKE IT YOURSELF 
Stju Diserent Arl]eli»..tl,ao 



MATHEMATICS 

Made l^ir for t.be Tno- 

ileaj Man. tl,S4 

MECHANICAL DRAWING 
Fmttirsi CnuTPe In . . Sl.Oa 
money making ideas 

l ODO Rparc Titnn. .,tl.BD 

OCEAN LINER 
E^umpA, LItbugrapbIc Mndel. 
tihuwTj Every Part. . . . $1.00 
OUTDOOR OPPOR. 
tUNITIES 

Making a Living,. .f2.0a 
OUTDOOR SPORTS 
ler An Year 'iloaDd 

New tiklltlbD. 11.M 

rAIHTING 

Hqiih rBeet MetboiJOM$2.t't 
PAPER MAGIC 
br Boudini., ........ ,tz.aa 

PLUMBING 
£fD0 PliiLn Fnete for 

Every Homeowner. . .ft.SQ 
POULTRY 
Breeding and Manage- 
ment .tl^OD 

PROSPECTOR’S KANO* 
ROOK 

PTHtlcal MeUicidd....,t3.aD 

RADIO 

MnatenrefiandbDek. ..ti-DQ 
RAOJO SERVICING 
Hciw to nuke money 
Atft. ............ . ,,tl.TS 

REFRIGERATION 
Modem EleetrleandGu 

(JuRt Out) ...I4.Q4 

REWINDING SMALL 
MOTORS 

Prsctloikat H. P. . , . , , , S1.5Q 
ROCK CARDENS 
Haw and Whereto 

DilLId ...... . tl.BQ 

SHIP MODEL M AK1 MC 
Hcverdgn of the Seu . . . It, IS 
SHOP NOTES 
8 Vnlfl. nr aaw Valu- 
able KlukA- ....... , ,$3.S0 

SLIDE RULE 

Hew te UK. ........ . . $1.T5 

STEEL SOUARE 

pocket book. Practical. Sl.OO 
STORAGE BATTERIES 
(New work) BmUdlng 
and Hep^ltiri t3-SB 
TELESCOPE MAKING 
Mnai^ur ............. I].t0 

TOYS 

Eaay to Make. . . ■ , . . . .$1-44 
UPHOLSTERY 
Easily Fnllowed 

InntruuMeiH.. -ti.l{] 

WALL OECDRATtOH 
(Interior) Newttt 

Mntbo^, .......... .SLBB 

WELDING EHCYCLO* 
PED1A 

AU MHbE)0a... ..... ,$5.!ID 

WHITTLING 

Only Hnnk onBubiect..$t.35 

WIRING 

Elolua (New Book) . . . .S2-H 
WOOD TURNING 
Couitie lb Practical . . . , $1.50 
WOODWORKING SHOP 
Motor-1 JrJiVETi <3VOlB3 U.OB 
WRIGHT WHIRLWIND 
ENGINE 

Llt:hagra^lr Mnd^ 

SliDWB Every Fart. , , , $a.0B 



Books sent C.0. 0. anywhere in U.S. 

Jiut check the boobs YOU waoL write your name and addren below. 
And mAl] the adveriJaeznepL It la your order blank. Wlien poet. 
tnAD haudj you booki, pay blm the price and few eenta poetAge. 
If outHlile the tJ. fl. remlL when ordering and lodude id ceou per 
book enrm for poetage. We have many atber booki on tbcH [lud 
2,000 oUrtr iub)«(i. Catalog rree. 



Kame. 



cm. 



.atAle. 



ACdriM. 



Bwm O 



Mail to Pepalar Machaiifca Praee, 

3oO&aM - - - ’ 



OciArlb Ql, Chicago. Ill 



rVaqos oF 
^ 'I? Facts For 

ENTORS 

Am you an invrntjoii — or an idm for one — tljftt 
will aavc time, aavc labor, make uiuDe^ or itivo 

f lnaeurr? if you linve, tLrti tbic iotorretinK, prw 
'REE BCl{>Jv, woe meant for you. Tdia how llio 
Pbtrnt Ljih-s protect you and wby you ft Pal ™t 

At all; what kind of a akotch or model li how 

to make a ducloeum of your idea away, to Kulp 

dfltjiblii^h yaur rlalmfl; how aome Aucceaaful In- 
vemors have Accurea financial assiatance; trlJa 
abnut iati^reatinj; inv’entluns thnl bav'c prov'cd auc- 





ci?Hfii| and ahow'ft you H5 dilforeat mctliauirAl prin- 
ciplee that inventon liflTP uard in works nff out ideal ; 
Afeo gJvea much other iofcirnLa tloti that every 




pyr V» 



mnn who has an Invcntlon-^Lot^c or amall — 
can UBO to hla advantage and profit. 

The Big Age of Invention Js Still Ahead 

Below le CfiE ui our nrvpnel trefne, lt'» tbc 
cruk, iiroBiTiUiied oiiireBJi of Vninn EV- 
(tide. D(we tlD tuUu kn luitir. This is '□nly s 

■limiMe of whaL^i oliri^kil. C, F. Kcttei^iA, 

Vke PtvriiElEqt oJ Gvcvmd Motor*, evst 
'''W*‘rO AitJ^ EntvTmi- tJvB grept ponod qf 

lnv*fntlve advoncDTonriti.'’ But rnmember 

I hit UtOby t»r [b<r Imj-<hL fnrtunr* Imvo beOD. 

ULsdo—^itd w ILL bn- mule — firun Bimpld iJfiiruiv. 

For BU.IiipId. alvuwa hr er im euiol I mt-t rroen t Eq- 

veDtion. a sLuipLe aUBchmebL to fit unLiEr 
cap of m jnnetr jUi-. or nifi drink boitlf- 
IVhrn Tmllod nut, as llluiiintitKl. the buciEit cot* 
ntT- L^tmple iidM, bui the iDVf'Ator hM a 
potent on4^ii Tear prow a big nvoD^y-maker 
(nr him. Verqr Bl-rp, If 

you hmw oa ixjTenliqq, if |p 
1*1 the fulta &Ihm£ I’stml 
Proteoilun. W* Rladly 
■upply thvm. FREE to 
ufioua. IntfeToated movi. 

Thlrty-Sfi Yaars of 
ServIcBto tiivanton 

Tlvla 4nti wm fnednl ^rtwt 

1 thlnl lit n rcijlyrv «fq. 

We- hiTn luUpeiJ iLLuhIudiIi 
lenbliit* iLvIr 

rleKtNi W-n rejwmit rno 
befijvii the IT. 
b- iV-t-qnr CBSpn. Wo 
envB ■ Ijiiireililt orPlL. 

CBl SpneUiil^ in .Mfvi 
yEiii qitlffhly. M^Bfimlr 
niLl r, offeri It Vl y, 

Wlwtl VvO Wiili n. 

Dr mood ■■. !■ bold 

k arwidTK«ir 

iKcaicv. <hir 

iMuk bJ« IHlo ]TTJU 
itiinii 1 tTinv.tHf-> 

tiiFat fl* Jdiin the* 
miov towcillnri 
hm-uniDil liilpEuI, 

Wrili u- q rud, 
trttor .* mU to 
the Evqvi<nEritt 
i-B-irrnci. B o bHi 
bOW hf kimw 
the fiEii. Da 
liut lode*. 



VICTOR J. EVANS t CO 



R-igiitvred Patent AtiemcyB. 

Main Of^c*, SO^L Victor BiiUdVgi 
WaBbiripton , □. C. 

Branch OlVimT ItHO^N C-ott-way BulldErtc, diieagoj 
[OOT-N Woqlnonh BuHilmB. »>w Vorki St4-N Em- 
piro Build knK, j tQt0--N Hobart B-uildini. 

Saxi Franciaco. 

Eiadly wnd tnr a FREE ropy *1 ycnit bonk, “PuiehL 
PruidCtton''' aiwl other f*cu of iqloml to U 1 Lnvonlat. 




Sania 

ftiTPc-i axid N&- 
Ctty. 



. Htqto. 



■■■■■■■■■■a ■! 

ll'ficn tt'HfiJii) ptcasc mcnficyrt Popii/ar Jfep/iGUfci 










INVENTO 






^ Your Patmt A plication 
Must be 61 cd for Examin- 
ation by the Examinmg Corps in the If. S. Patent 
Office. Choosing your Pat^yit Attorney in an im- 
portant matter^ Why not select a Registered 
Patent Attorney having had personal experience 
in the Examining Corf>s of the U. S, Patent Office? 
MAIL COUPON TODAY for FREE PATENT 
BOOK and RECORD OF INVENTION Fortn. 



I It^l Wo*4«r«rth 0*pt. 104A, N«ir Y»rk City I 

I MILLEfr iUlLDiNO, Otfit. IMA. WASHINCTOH. D. C. | 

PlfdP* irruf nw T'Ihu Fr*« ’’'U-iiW ObliJji m PAlc^t." bhJ ytiw '"Apcordl 

■ uf J4»v*ulkin'^ I 



■ AT>nT»r*' 



(']Vcn InTiTitionB may htvc InrcTD pAicnt lpr^‘lr<?. Or Brcfl [n^»d^l amJ 

lumnmrcliLl [mHKlhiUtkia. If yan lire Itv- Hcrfptloq of your luvebtlau iind W.OO for 
vratine w make money, ond not JuBt- m a „ iTniriWiiftre ■fMn'h nwi rvn i+u 

halitjy. you ahoutfl tJiKfl exireme <7*™ to 

nronerly protect your Ideafl. write today nsiifint-kullEty, Itook and mfDrtnnUoD lYca 
for my free book and full anyway, fnaglnter^l Patent Attorney— 

tonnattoD ADDUt my personal. eonndenilaJ over 37 ycnra eitpcrl ence. j 



L, 1\ Kviodolph, 



PlEaiw iHhd me at on«. free of chanre. your 73- 
ps^e bcM>klet Aod ''Recurd of tDventlnn" form- 



^nven-tort f wcgive RESULTS/ 



FREE 

BOOK 



1 l'r<^Lf>-E yuui^jr |ir B. k^tl ^rill Lji^t Ihjui |m,'U Eti 

I rn«l rrinll^irj T(hi ! i.lrn 1 ,|F 1 »I iJiIt I'*!*- ■ ■■ ■ 

^ 9 Pr'IimLim-;' ikI-tvi; mLE ■ . ■. Htlnulf- r>f ^>i 

•• r I ri|. Wrha mM P*n hetiian f« . S-^A F at. N . W. 

W T^'xi 1 iiricf>rii : 1 ' 

establishco 1 BS» 



ONAN A. C. PIJLNT9 ftimlab tke Rsme cnr- 
^Vf* ir«nt aa elty Bervt». Opemten Itadlo, Water 
* f Sj-Ftem. Refrigerator, all Ruuaebqtd Appll- 

SIZES 30Q WATTS UP 

I^ireet curretit Mndela an low os ISO. No bat* 
SHK tery used Ftart the engine. Keay to it» 
Stale. AValliiblp Tram etoek. Ideal for fatmn, 
bunpa. takn bumeu. and ecmmerelal purpaae^, 

P. W. OH Atf ^ SOWS. SiT Royattfon At*., M Inn** pal It. Minn. 



PATENTS— TRADE MARKS 



Riven penonuJ atteptiuii by metub^fB uf tba brtm 
form, “j^pideiMie of Concepfiori'' and inj»CrticfM>JHF+ 
"//(UP to fataWwrA Yma ffipAla’' — FRKBf 

LANCASTERt ALLWINE & ROMMEL 

Pmt^Fit Law Otffeaa 

412 Boteen Bldf, Wnhinfttmp P. C. 



rb* NEW nnsj|Lui|¥ 



BUCHSTEIN'S FIBRE LIMB 

Ala aoetulne to your atump — 
_ ^^.^/atronr. eocL neat, llant Easy 
naym«nt«T CriHW for all dA- 
lormUl«. 

D, RUCHSTE 1 H GO. 
•103111 HfMUniLiS, illM. 



3 T-JQ It Lll* tnnii. MlBiBtlirVul J<r. 111 

iiRilUA -l»u|pya cpptj hfc In p " ■*<■! rp« — — hind c^f 

f’lT F-iN n™ hi**— |f*T,T-(.if vbNi.Miry ,.r ai» M.uiur 

— Fllt.f.'— A P"l t'fn nmniin-l !(*.*<! nii P" Pi jitTu*- irruk*. — ' 

AliinMkfr.fiJ.ipii 1 pijI]ti|[lKNJ 4 ^EINetll'FRiliNGLESHOT-> 
rn/tCE. ty .90 ar-e niir liTTKDairm.'iBf iTirrFF Winr 

■ EHJAMIH aiR niFUCD., H. arMtwar, kE LahIb, Wv., U, k. A- 



Btfkd Itr Caiai*f Tbo» 



COUPON TD^AY 



MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 
FORMERLY IN EXAMININC CORPS U. S, PATENT OFFICE 



t^/7* or /or firo/it p 



PONT delay y USE THE COUPON > HOW 



COMPLETE ELECTRIC PLANTS 



13 ^tA 



POPULAR HPCHAMICS ADVERTISUTG SECTION 



JR & I Hp Booklet Free Highest Roforencet 

JyE I I* Iv I Pioniptness Assured Best Results 

" * * * ^ Send drawing or mode!. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand*McNally Directory of Bankers and 
Bank- Recommended Attorneys, published by Rand-McNally St Co.. Chicago, HL.; The 
Bnagatt 2k RyoU Directory of Guaranteed Attorney*. pubUahed by Lees) Directary Corporatioa, 

BoatoD, Mau.; Fluiel’a Law Uitr ptibllabnd by Legal Dtrectory Publiahing Cq., St^ Louia, Md,; Amer* 
icafi Lawyers AnnuaL pubbabed [11 Cle^relnn^ Ohin; Bankers Service Legal Directory, nubHihed by 
Bankers Service Co,, BostOEL, Mnu.; Byre's Law List. 9 Park pUce, New York: City; Walter* Let*] 
Directory, Omaha, Nebraska, and the National E^rectary of Attorneys, Balditiore, Maryiniid. 

WATSON E. COLEMAN, 

REOfSTEREB PATENT LAWYER WAOtlinVI I Un^ LlbVa 
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erch saw Si cfi 

lines in 

ur icrafHmw 



' ;k>c3(%ar 



more p 



1935 MODELS 
DRIVER POWER TOOLS 



Dozens of New Feofures . . . 4dded Co^ 
Remorkobl^ Low in Price 

Onesf of power took . , » New standards in desigi 
^ utility a r).d ^pa^ritlSn^. » * * The 1935 

ban(Lj _ 



ce$ 



I no ask to see the new mod^k 
'coupon below for new deicrllp+We circular* 



BOOKS ON WOODWORKING 



To eniibEo wory now DfltV£R Looi purcil^^i*r lo 
oddod idKstoction from Hit thop g 72 poge book 
of in^f ructioni ix luppllad fr-ov with each nf>w Tnojor 
modiine. Boot ooo cov^pi the Bench Saw, jAintar 
and' Shapvr, tvcand fh» Drill Prati, lH» thUd tHe 
L«th^ and tha fourth th« Band Saw and Jig Saw. 
They ara alco avdilablp to oraftiman in general at I 
.50 for cdcH hoot, $ t .SO for tha tat of four, postpaid. I 



WALKER-TURNER CO,. INC* 

I 104 Berctman St., Plaintloldi N. 

Rlodt* sand' me at orvcc — 

C] Fraa folder covering new tooU. 

□ K n 2, □ Book 3, □ Book 4, 

I am enclosing ,E0 for eacli book |$|^SQ for tef 
of four] pottpaid. 

Name 

Ad drew 



m 



roaney.^. 5 , 7 . 



amazing INVPITION-Nf w Rndi- 
tint Hetilcr, Bums 96. ^ flif. 
Mfltciils owtifi;ia. No pipinjL 
NoinstoSlaiion, Gives rootnM 

of ck-nni liyalihrtiJ*pt!n.alratlTiH heat* 

like sunsihlooH foe 1 ‘t aents dij 
^ 1 loiter than (t«H oCalectnei tv , ot 1 -lOtH 
thffl ew?t* Kbht to ?Tia ^rato. 
Nocmnkd. Ko Soot or ashe^. Na <^0f. 
Ttirtiiblo — • eorry It ildjwIwhi. Low 
pHcad. GonroutrOfL 

30-DAYS' TRIAL 

Libeml Offer* Try It 30 days 

fi t ou r exptiiisii* W rltt at ones 

fnr an«rl4l* [ntrodmrtary. low-nnca 
alTer and no-riak trial (rpjiortu- 
pity* No ohiiir»lHjii . irunj l«iay* 

TH£ AKPDN LAMP CO. 
UOO Hleh Street, Akro n* OliJn 



AGL.VTSE 
Livur 4!lj,IK» La^d 

■iJJ — ■ Inil iiq-- 

^rthril Wlrltn^ 

l«l J.*H p.rj.|ldblH 

In *TrrJ' Mini . 
FIiS:R JrlaOi 
"iNLintii'flalf -line 
:d±j| iLnl [Mfd 
i.m In ftaon I 
Ji* . fiyiiii 3 -lr !■ J 



^ T,OP-r.AU 1/XlIK wliKitk? IiL% oafs — 
Han Lbiirtuo — h<iw fMilltole tu lln? luilEci— 
even Ijanci!— APl"Aflt:Ev‘TLV WITJUXT: 
TRK AllJ Of HUMAN llAxVlJS -UtSl 
like be fa hllrc. Ul crjume thure^a it 
trick ca hoiiriitlng h3m, biu rolha 

liKfkl^l oil tim ■riTi'l !■ » 

fi'R.pi. N'i> Matiyrr-’'iVJ hjitpii*, JHMndji pr^rn mfh"* 
I'liii — anfB«ikfclr Ci^kp liVr u Hj^hi^ *pIUt, 

vhIi n-i-ktlfl fiir iibIi IfJie. .tlMlr riilEjrf* Pn'Fn *i^hL 
tfufm pt I'T Ha ” ' Hn*i4 

IxrliUl ^■Wl vurbiii(. muaiiit— -b# ibu life k/t lija rxvwiL 

FISHER-PRICE T0¥$, Inc* 

Dopl. P-10. 

East Aurora* New Vorfc 



MAKE BIO MONEY 

BhuiriTiii nij'^ fiPTwatlpiiBl. urw. xrtpsntmllifi’ll 
Hat ami C'ap ^aiDjiln Line — nt4 in |K>ehft 
— illsnlai'!! valuwi mea crab fnr — ritti (tita 

— DiiEJIidi'i'a Hlj'tcH — Kuperi^r qUalU I'ON. 

Priewl 091 litw ELS Sl.!!^^l. N'ntTlInif tm riellver. 
JhHt wrifE? fi-nlera anil prmkel >'cmr prontrt, l?Jt 
OJjd rkltLsCHCUuU GuOTJUltlHKl. 



COMPLETE OUTFIT SENT FiteEl 



Vnn dnn'i Invpfit a penny ti> iftit 
t]] tH mil neyni iaM nc | rt>Eii irtunll y. I 
even tni'n hala and li> Mnci^re 

Hlcanieit . timnil uip ymir hemil 
Bhcl tiame — ifet lln; fneH. Vuil run 
ntort fHi-cki^tioii co^h in Tlve tniii- 
UtfiH With my phmti- Itumti njunr, 

t JtvLoH KBT a Cap mfrb.. P*«n. i J- 4 ( 
tenT W. eth IL. C4flslauU, Dhl# 




MADE IQ MEASURE 



loactuaive njaker t*t riotlim- 
ajiy tanniqji TflVhir HiiIti- 
luroof C'dpH. l3]q elassy heiul- 
wear. Hhini't iicw imr.teriia 

lilBITT rrlfi-ft - 111 * riiETWTWx urnij- 
rf\ lii BwVr lih; i-’ill Irtr-R-ii JmWl;- 
— ritiiii. i'lph, liMiii 41 to iiriliri 
hlK HthF it TTjrnnli* 




AND rr'$ stripped/ 



NEW-^OVEL-.SIMPLV INSERT WIRE 
AND PULL — INSULATION STRIPPED 
OFF CLEAN — A fLABH! 

iriTE'i tb* Inlril. Um udiI Libor RArrf ti>r ktqe'Di 
lut’H'.DlML la (blf^lrLdil v'lrli — ndi^ nr 
tilrEi |*:Hir ohoiiH, lib^tirT ifE bDBi't'j TtiV In- 
^riiiiii|« wir^ fliiln'D^ rikpi.|[uAEd Lcrirf 

i‘’« Di'-WF. ltm«<^q#i'tiiu e'M ■Frippria wWia by 
hiillp III D<»h tb" ’purll In u»j»-l«al.li tl»* 

iLntid — []mi uy HU?- eupt _u]» Mi 

IJ M!kl illAgtii'liir. Anit^iulkhlH itniv trtr ihrirplniC 
-dtfri tu U|V l-tiJlL. A vutMtAAlklli IikJ, 

• Fibii ll*H *r,tn» hiitn Ivr 

(ji’ !■••[»' N'—mlH.i auDy lurLabiiL 
IIIjmIji lit bnril^BHl il;*«4 liu|d (LpIt (>dBr, 
errr Imiy wnr. TLcrmutiLj' l>«lRa rsd 
inri'irti- Ddits liabilr Tiii| *lL Dn« iLrjp 
w lx* AMf Mi-bcT pay , Oir 4 t<r >*iBrj pnv 9 

MAJESTIC handle CO. 

2S1S S, Wabash Ave.* DopL. HI 
CHICAGO* U* S. A. 




Cunplrt* in L>*t pfth 
dcrxwi. tk>at 
|nnittnh> B. li • *r li ^ r 
niuiny wlkX f:iuh« 

buc.V aiiMniilB*- Ei1.ni 
pdir omned bJuflnt fW 
nli m iKVi^f 19 bihl 43c 
P*It int<liMwn*l. 




Euh 



MAjESTIC WIRE STRIPPER 
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POPULAR MECHANICS ADVERTISING SECTION 



AMAZING 

TVPIWRITER 

BARGAIN 




New Remington Portable 
onlylOf^a day ! 

lO-DAY FREE THTAl, OFFER 
Onljr lOff a dajf hiiya lliia Ja- 
Icst mc^acl ipaclviiie. Not a 
0!icd or fdiuiJt t>'pewnEcr. 

Not an incomplete mactiinc. 

AbcAuiiliiL brand tviuircKiila^ 
tiD n RcmliiKlaii Porla bl c.St aii- 
dard 4 -rowLcy boa rd ; standard 
widlh carFiaEctmarpn teIeasc 
O n ktyboard; back apacrir; auEoioatic ribbon tcvctscj etvff iS* 
setitial fea/vrg fimrui in standard Carrying case free^ 

Now reduced abiiolutcly me bigg,e3t type^fiter value 

ever offered! Tjry it in youi- home or nBice J 0 days free* If yon 
do not 3]^ee that it is the Hucst poftable at any pHcc^ return il 
at our CKpense^ Dati't dday^ We pay coat of ebiptnetiL direcl 
from the factory to you. You save on the purchase price and yen 
da rtsJk ana fianny. Write today ! 



FREE TYPEWRITER COURSE 



Write Rcmiugtoii Rand Inc., DepL 15!2^10» BuCFnlo, N. Y. 




Ttio matt GinjUtng ‘’AtL^PU RPC&E-K ITCH EN*T0DL^' pV«r 
tn (rented. S|ic4E^ cutz, grates, cubet, shreds imtielAblat of aff 
hlntfi, chflcst, iBUMve, elc^ Hothing I Eke |t aayviEi tFB. Pattnted 
an l?aXEluxivn polnU. Every houiewlle., mtaurant, hotel, ote., 
buys an 2-mtnute Efenonilratton. S«tlt for fl.90. Up 1o Ia0% 
prortt. Agents, tfSstrlbutari. Orevr Manaper*. W Endow Dsnon* 
Siratori, etc., can make farlanar. ^nit )t.QO fnr saaiplg or 
wtitf quick fer fro« Infarmatlon arvd territory roirrvstlon. 

STARRCTT MFG< eo., 44Z N. OaUoy Blvd., CHICAGO 




MACH 

Mada flf niBtAl, orvrt Iuhtm ot, n<? hwHit po4p. 
iifann OT atubi to dleeant. ^ Ahonj-utoVy TT»tflTprw>f, 
t>qO nuKh ruaTnnt«cd tv Eigtit IDOO ti>^«a vt vuM. 
lieJbra only on Etonlr ttui pST'kia tho tmemchf of 
et& fh l nu sad lumirurv- 

KAVB TOU «BSii tTt 

Jf Itft . *RiiJ IS hvRclw* Rod iTBiDiier dlfpbiT riwrl *JUt-»Rl*^ 

*T<sn> MVPDfl. rqaVinni yDOjncIl bow mdily tlier Rtli ua ninkn Hl% thnll, OlnCM 
'^intric I Ac . Kntr iton B prrRfiectjrB imatcmir. EverT peni^i r in'tMpwCiV* uMT. 
EBtJwdn hnrrlQtT ud lEcuty ituiiiiMR fiiirnurRRH inJuitriqui iiJBUiiBS. 

MEm WATCH CORPORATION, 11 $ Wato SL, Wviiw, ID. 



NEEDED bEVEirr HME-IKID W mRYBODY EVERYWHERE J 



BUILD YOUR OWN OIL BURNER 

We sell all paxta, Butomeitic oR burner^ 
rnochlneil rcoiiy to asaemblfl. For but air fUr- 
nacGE— but wots ajKlsieGifl boilers. Uuaranteed 
^ to beat Aby Blab bome nr nniall Auaitcuebta. 

Ooiupleto InatmctloDS. Set 
upLn AhmJnutea. 

Money Back OunraaCy. 
Send for CatoJoE and prkcea. 





RU55 OIL 

Rock Iffland. 



BURNER CO, 

tlhfiGh 



AGENTS SX^% PROFIT 

GUARANTEED COLD LEAF LETTERS 

For Store irnnts and. ufllce witulowa. Anyocte rab put 
tbem on. Free aaEbpEea. UbErai uff# to eenernl AEfuta. 

■rrajxH: unren co. «3 g h. ciria bl. caioaiR 



"Nobody Loves Me 



Yottr dog will never feel 
this WH 3 ^ if you give him 
an occasiouftl treatment of 
Sergeant's Condition 
Pills. Sold by dealers 
oveiyTvhere* 

Our Free Advice Depart- 
ment will answer ques- 
tions about your dog's 
health. Wrii^ftdhj* 

Feed your dog Seb- 
GB ant's Doo Food for 
strength* 

POLK MILLER PRODUCTS CORPORATION 

Z6M Wul Brotd Street • RicliiiKinijl, Virginu 



ScvqeanVs 

DOG 2Aedicin.€s and Food 




Write for >‘our Free 
Cfjpy of '^Skhokakt''b 
U oo liooic^' on the 
care of do^a. 




CHEMISTS NEW CATALOGS 

Catalog iiatind lopttn qbamkaiR, dma«, tlavurR. etp.. and. l.TOO 

ScjCDtiAe hoolcR, Rent Fnr CrIrI^ wicb ll.ODD lUi4Vt.T»- 

liqflB af labaratary RirpRrEtuR. iHh. GLUB ^l lUl U lllLlRLratBd. 
Ctip- I Qt. . $U.OO. 

LasGnaroiiv matcniala co., mam t chicaqo, iu_ 

ELECTRIC FUN! 

Make thii^P epin, hiiu, ffajib, 

TTU'ntifyH H'itb electricity I Bcnlcof 30Q 
Q.luiit 4 with llD volta. PoetpAid IL 

104 M St.. CAMPBELLp CALIF« 

CUimiH STRITCHfli; 

I|-t Rim -rrfV I|i:- iUrlilurkmi-- 

BCr nir^Thot Uruen-U?' rurtnJti»-n<i hri.'. 

.Ii.l1-' ii. fnitii*'' — jll.'l 1"“" - 

^ ii;l» 'iJiiiBr. r?- r:>Bix3TT RTr^yfiric 
I’rili' C'x FHKH moairy itMiLkwi 

TILE EV ANa M A JfUFACTU RIND CO. E»«»t PM-IM, CjoUmukri, Dhb 

AilC UAll cnnvBaaltis^Drbedlldtr 

UH t RIAll WHII I 

cnehawtugthe WlK-L-BuhlnncUoiL Paya (20 to t35 weekly, 

Wwld's Fair— ^n>w being intrrK]urH]e\’iTyybETr. Sebd IBc foTBampliabd 

EACH TOWN 



TGGlMakvG — PaltimmakgrG HaetviiiJ ifi ^ 

Veu will b« piGud to Diva Gd<$ TO uce m 
n«tter, Finer OERSTNER T«J Ch«tt. 
Fre« Catalog «tl4w» Man y S J zcB ■ nd S Cy ICG,. 

GCRSTflElt TOOL CHESTS 
434 Columbia 5 1. DBytoH, OhiG 






► RAIN-O-STAT -4 



I Tie mamlaQi ro«h-nt(*l UiRt uIorDt ■hvhi foiu jrMim whrait ninM. 

Iq.uil.'d hj HnrQ[H< la (Nr* pqdnbirt. TJURBr ilidiBl [-AivM* liuci) wlndsir, 
iivf Rim pip — ADe pE<» Jfic ["» picutmae. UiJi, pmBM Icf 

Wav WINBEJta 1734 Etiraun St, Cann*, N, T.— S*la DiAlKMaf 



AWG 



WOULD YOU PAY US $64 TO GET 
A JOB EARNING $25 A WEEK? 



Rltd VTirt-k Ihrtl't* a**™ R mo*k- JnRt R HR** Ol kDflVim Wl 

pB |q IBH-t hrt'lo fiHiTRRir wiUi^t waltinirfor'aUMa. 



wbai‘'v anlnc 



tr cuRtnmst wllO m IGA fw It P«l™ K 

hv -ffiRkR. GzG m n*h iMlIJi 
41IK lb. w^laht as 



ih^ dataJM 

f-. Iw# 



■& w 1- 

riaiHc; tTt a rhMIili wiUi .mil tnei 

■k fvl 



at II St v*an> criqp qq h1i URHacpi 

■Ena.1l r ' 

. nirn in CRq ihll) 



r,r hwp 



'"'’f 

> A, kRlM tkrRR r wrt 



BltW 

I. Rik iihnbvtHl. 

, al doufala Ehlek-in 



Wrte Urf. 1 

li^bl^p nvkrL l _ _ 

wrlf"*. Or^ alwtod. I.^t 1» what. wKf, hoiw. WhRrp, 
PLYMDUTM RQCN GOUAB CfA. C$4 H»aBr4 GtiOaL Mol 



-whRra, p-ripRR. Oor JAtb F-Ralr. 
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Rtd Bak«ljtc 
Lrah-rrOOC Cap 
4 Fluid ou. 





FOR ROD 



Eon 

Esso Kandy Oil contains no acid-formlng 
element or oilier corrosive Ingredient ** no 
graphite-beoring kerosene , . to gum up. 
100% a cleaner, polisher, and lubricant * .a 
true rust-preventive. Fine for rod and gun. 

ESSO INC., 26 BROADWAY. NEW YORK CITY 




CRYSTAL-CLEAR * IQOy, LUBRICATING 
PREVENTS RUST 





G. E. MOTORS 



'br bi- 

Ep r>^ |Yi. h lEfiferl UjT'r- k'r." : 

IJftH.P — 1«BH P. >1 CtibMUid A c. 

■Jid D. <3. LIU hi»f»ii> lT.Tfw Sl.dj 
|N|Abi&*^4] tlk-l^lictipji ttlDch. £tup[iLl4 

i lb.. Ail 4 Sit- f-’.it 
bnd hnMbn,. fJrlilMJ i>rlrt- 
Allr.WI J1nj2T.|* prliT.bhll^ 

iKrr IhFt. bud forC«l4lBi 
vl Paint IqnIpmnI . 



RATIONAL ELECTRIC TOOL CO. 



set M, WflRhlrtgt^n Dant. 3219 Chlcaga, III. 



I 




Take off any PROFILE 




WITH THIS NEW 
LOW PRICED GAUGE! 

erg it a quick and accurate 
mqihc-d to obtain a tcmiKirary 
or c«rmaocnt temitilatc gf any 
preftte or cur^'t- Simply log*aj> 



y // V tonirori' 

^ // nuti and 

«haoo tho aauoe around the abjoci. 
Excolliinit for dupIlcalEno mo-uil dings, 
furnitiire Icga gr any trrtgular aliapei. 
Ttar Out etl Arid itmll with choek 


THESE PRICES 
INCLUDE DELIVERY 

Inch) Si .50 
100 ■ 


Of mangy arder. 


hch) SO.OO 
lOT * 


iTOCKTON FRDFILE 


GAUGE CORFORATiaN 
171 JBchian $£., L«well. Miii*. 


SEND CHECK Ofl 
MONEY OHDEFr MOY^ 



K.O.’D\BEFORE HE 




S TAGE-FKIGHT? No, sir. Dirty work in llie 
' dressing room ? No, sir. Two or three whitfs 
of that ovcr-sule pipe and heavyweight tobacco 
did what £ttj-scvcn opponents couldn^t do . . . 
doored himl 

A good pipe, like a good athlete, should he 
kept in good condition. A tew moments* daily 
exercise with a pipe cleaner arid a steady diet of 
mild, gentle Sir Walter Raleigh Smoking Tobacco 
w'ilE keep any man^s briar right in the very pink. 
We think w^e’ve found a milder comhi nation ot 
tragrant Kentucky Burleys. W^e think weVc dis- 
covered a cooler, slow'cr-hurning hlend. A large 
and growing army of contented pipe-smokery 
think so, too. Try one tin of Sir Walter and sec 
whatytiu think 1 



BrdiA'q St Will]jin»D Tohacco Cor [wTiatiBiti 
LdULSvillc, KcatucLy. Dept. P-410, 



Send for Ihri 




FREE 

BOOKLET 



It's 

—AND ITS 
MILDER 
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Re^uiar 

Model 



Only ^3920 



or On Terms 
10 Day Tftal 
No Money Down 



Cath 



Poflltfvi-ij.' the ureat- 

wt b^riTiilii . 

k. miJiiLTifr tate njikfleL Tn- 
derwii'-il 4 for 
(ensh) or oa tfvenn. I Jan u[h 
t4>'dlln^ J tck^tn '’Vetnolii^ IncEudbjJi !«ta9]d- 
ard 4-ruW kt^boHlil. LScMimitgr, BtitotnallQ Elbb<m rflvdw. 

■rlio Bl] tkUTb'iHd Lypvwr^lcf. 



Famoui 
Ho. 5 
Rati nil h*d 



biek k{;^, 2-toiur nbixin, atC'. liic pe 1 '^o^t aii burpt* 
comnietely rernuHbwJ tunl i'ULLV OUAHANTKf'^j. 



SoidMIgSS^ 



Money-Back Guarantee 

Send mupon for lO-da^ Trial — If yntl da^ 
edda tn h«p ll pay only fit. 00 a muDth 
Uhl LI 144. 1K> (term lirlde) li uaJd. Limited 
Oder — ^aet at uniw. 

f‘ufTSfh!ji^On]^'~Tir7KwntTvli^x^!MO? ^ ^ ^ ^ Ti 

I 3 J 1 WmI H*«pm M-i I 

J S*nd IfnilBH*!"*! ?fa. S 1#. t>. iranj !'*»■ |b-i|k^.a* ttM. If I **n- lyili I 

I prrP^ll^ B^EjETuiit :( r*p q-i'l.in'B ll -uiprrM kwllvpl Tf f I.d'P ll. I wBI iw-y U CD * ■ 
I HHBlh unLil I lm.TV |:*>U M lEirui yrievl in lull. I 

I ■ An. d j 

j AdAwj*. . . . I 





Lwv Ttick Tfp<Hfilu| 

Cvmylpl'P ilfnnir’ ftl-udyl 
Csarj* 111 l-lip Vhei 

■Hunt R(w^ Tirnwriliiu 
Arri^ri — fiilLr iiriiiil 
MiOy learoMl.. [Ivdu durJqr 
Ifaii otlf-r. 



GASH IICOME DAILY 

Kcplatlui! AiftopSlts. Tahlaware, £.tc. Qtitdt FUmlnhEd.. Write— 

SPRINKLE, PLATER, 12 t, tWARtON, INP, 



^OPaysTrialA 




you rtm rlile a 

nlllUr jicnulne \lEad 

il\/ II bicycle 311 days 

without "ijuyihK roT iWilfl," 
Rcium It at (iwr ^siK'hHe If Pdt 
Batldficd. Write lUlch for 
FKKtl color Catalan. miirvelDUB 
nevr ptireii, epmai odera. 3A 
^ tiuylof direct from MKAUE 



Mead's SeQtlnel bike ooly 

11D.D& — iianccm a few Eittlliuii 
more. Amcrlra'i) Anist quality 
bicycler aL fuil'k •bottom prlceB. 



RIDER AGENTS WANTED 

ilW* mnd tililUl amvlc 4j| uor D*-» DiQi.viin.Tlr^ H 

a-i ^.4*r 0[i^>rtiLhJts^ nf IlhUinc ni rj.1 . .n. ; i.ii 

our vilUtf 1jrv« ai quabty Ula]/nl«P — tj hi.r^'r’t u'' 

— wrklv. 

T1R.es DD. IlHl^ ■Vjiwl'i, Ut 51, Ptll|1[^ 

J a Jlinjp Ip • pivNl. 




W ITH Bit easy- 
playiniT Ckmn 
band InStrurnenLyud. 
can be ready for band 
or orchestra in 4 to 
wecha+ A Eurh ruod 
to popolBrily If yon 
start on a Conn. 
CboJct! of the wurld'h 
^rent«at nrtiets. 
Mflirnificent tone. 
Many ^scloaivo fea-^ 
tures — yet they coat 
no more. 

Write for Free Booh 

Ask to BSO tho marveloud 
new models now boinir dis- 
played by Corn dealers. 
Homo tiisl. Elsay ;paymon Es. 
Write OB for free book an 
whiobsvsr Instrument in- 
terests you moat. Mention 
InsLrutiie hL 

C. G. CONN. Llif. 

1031 Conn EUdc.« ^bhart. lad. 



Wvlili Uiryest 

"MflhJijlHlFfWrfTflf 

HAND INSTRUMENTS 



DEAFNESS 18 MISERY 



MjhT peDpId with defective ihetrinjlt 
tad Hu4i Noiici an jay ccioverutian, 
foroThf.iTreind Cburcli beciuic they 
tLi* L^ciiia r>l 1 nviiitk Ejf Drutni vhicb 
memble Tiny .hlceaphonc} &E(in)t 
ID ihe Ejr entirely ant af iiKhti 
Np wirei^liaLcer'LM or hezj piece. 

Tliey J.re ineKpeniiTe, Write for 
bpoucl And fWOm ttittmenE of f^p pAi 
ibE iDvcptorurbowAGhihliell 4cnl. 

A O.LEO HAUP, EiK:^ tuita t»|, 70 filTi Jtn., New Terir 







2 




2 


ES 


Q 


2 


1 


3 


TO ANY SUIT 


_ 



DONT DISCARD Your OLD SUIT 

Wqbt tlifl Coat and tiest anot her year by sel t hiif 
truUMB/s to biatdh.^TBtlered to your a i ea-< urr. 

Withr^h LI)0.fK4 Twtlnmk' I^k Treun Bf capi rru.kB-|>. ■!. 

Biu«l nuT mltfro. Send iir uinpln 4tf ;<|.nili luif 

will lubmlt rate MnpMp •>! tinM. 4 iwki 4 fa nli^iiikihl r 

MSTCH PAWrS M. 

ao W. Jjchum eiBd., ffMM 1141 . CHICAQO 





fivai npv utMB tif»n 

rkf ‘ 




It™ 

(•.jBiiblH*. t.'LTkfl VldtET >rHl ]N- 
KRA KKD kAV in ONE LAMP. 

IniJiifBi^fS br rhir^Fd^n oP tcBdin^ UzJ. 

WTr^llTj rilB limp incieC 
niHt lipnlvn. Jlifd-tli eItJiii, .t‘i«'T*nu 
ltirln<[i. fira ^4 jji..Piil. kNid|iiQ» VhtBtaln " D.^ Aurt.'..iBHlb 
■■t<VT e^ntrcl- HO VcJL ADvr DC EurrmlL FTm IJhrtBil^i, 
■EY n Mnxo.t44fle i a-n..x>Bt Anuu^hiii. 

MAN IN EACH TOWN 





FREE I 



raapctora. mlrroja. bIp., by oew method: no capital or eio^etm re- 
quired. Outfits furuL^bedd '' " ■■■ ' — ^ 



GUNMETAL CO. 



l^ree iMutleLilacs. 

A«e. IVr, 



Write Today I 

Decatur, 111. 



INCREASE PROFITS a^^5iW INVESTMENT 

Thin money-ii3al(iiia«iuiDnient will brine yon #3,^> tu fltfX> profit monthly. 
Requires nn eKperien re I o orioriiiLe . . . comea on 30 Day*' Trial. 

Rhouldn^t cost a cent ... will pay for itwlr on E.\SY 
M()NTriT.Y PAY MK NTS us Iipw an ilO. Ufte<l by U. S. Govt. 

Write for <letaiia, no □bllEation, to 

HOBART BROTHERS CO. Bo% M-tM Troy, Ohio 
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Learn to Re-Seat Yonr Chairs 

HflVR you li ctieir^ fttoe>l or 
hullczh that Wuuld 

like tn re-»efttf Wf -witl 
L«B«h you how to do it 
U§e either C^ne^ Htifli, 
Fibre H nit. 
Cane W^biug ur CraM. 

Inctmction Book Only 1 0c 

Sattd 1d« toduy ffirourllturi- 
trat«d tntttructlon Huctlt 
and price U?t eyplahUi^ bow to du He»t Woavimr. 

The H. H, PER Kl MS CIO., t$4 ShoHon Aiis., Now Hiven, Con*. 




5PECTACUUR INVENTION CUTS GASOLINE BILLS 
upto36%-EMBOO]E$ ENTlfiaY NEW PRINCIPLE 

|fi trad ucl n* — L**n M I ■ — Sentallana I N* w 

Tharmoitallc Air Cantnl Valva. NOW com A a 

Dew diavuverV vrilLeb ban been luiw awfilt^d by autti- 
IDObllc DWOD-a — A Real Gai Savarl Baiwd Ob 
M^lentlOc ptinCipleR. endniaed by motey 
LMD-A-Vix ^vWi ciini more apeed — e^lra iKiwer Abl 

tncp yet nlAKtlK ROB OOHtH. 

Foni qrlyer reperta mlleacB bnofftetl trnin 1A U 

a mi Las per Raliob. AmazlnR rasulti KaVic been ob- 
taJDed on all makoe. 

MAKE UP TO I40.DO PAILTI 
Every car ownur Lb putotuluJ toarkLt fnr Leen-X-Mls. 
No wonder Kellar. llllnotfl, mode over VoU.00 tn cme 
day. You can do u well — maylK Mttw, Write for moooy 
maklna !Ule4 plan end titwal free rnrer, 

METAL SPECIALTIES MFC, COMPANY 
D*pt. la-P lion Oarrall Avanua Chtuga^ illlnal* 




FINDS GOLD 

wuHd-tamouii ere lo-caler nod treaKure rtwler, TraBw ore yelna. 
loCAtee troMure. old tonneJn. pi[»e nnen. burted mptalq, Ab«<i- 
lutftly ffuarsJitwi to detoei polri, aUver. copper and other melalhi 
Anyone con coostnict tbie Tnar^^eloyla InBtrtinieDt nlth our plaiu 
blue prints, apectfleatloiu, ote. Fraa GOiiBUltatlon your treos^ire 
or tnlolii^jproblBfii our experu. invest a JOw doiukra aud win a 
iorttme. Wrlio [or tree interMlIbM inlormaUon. 

THE GOLDAK CO. 

Dept. F 1031 Saul h Rroadwav Loa Anpeleip CarifH, 



Profit from Books 

Popular MechADlofl Freae iiicclAllaGB lo aupply^oR boolui on any 
ftiblect. Look aVtr thii llat. Chcth the bookg you want, and mali 
this ail yertlaciogDi aa yuur order blaoJt. Catoliv wltb heta an sE,ooo 
lubjectu frw- 

auto racing landscapegaroening 

How to iiuild Dirt Pracilcaj .,.,«(7.50 

LEATHER WORK 

cn Artuue n.» 

■ mcKLAvVr^^ * KSMITKl NO 

PiSn and Fanov J1 St Hdittou. . _ . , ,»2^fl0 

C AMPS ANO LO^O " SSJi- ® 

CABINS r|iu]ldlnin....S^*0D ---.W-tt 

CARBURETORS [All Maha«T ^ 

New. RevlDMl Rdltlou. .S3.Et 
CARPENTRY 

All Forme, H + 11-00 Hxc« lent New Book,. .Sl,5D 

CHEMICAL FORMULARY PHOTOCELLS 

SIKKI New Formulas . . SS,M '' They Are and 

OlCSEL handbook Hnw Ueed. ..Sl.St 

New', latest InlLirmiu PLASTERING 

tinn .. ......... .ss.ot Dwt iTUtnietJaS Muin> 

DRAWING UOJ,. ...,,^..,^.11.11 

Freohabd and Perepwi- RADIO PHYSICS course 

Uve,.^ ».S0 M«it CotnplHle.,,„„.i5,T5 

cleaning (Pr-tUeall REFRtC ERATION srRVIcl 

ELEC T i fc A L oVcTlO MA H V ^ . . . SS- M 

^ PrT.XiV!-i RUBBER articles 

ENGINEERS* vUt POCKET e i?p"p t"m 1S a V 

Hererenee Ekwlt ....... Sl.St „ 

furniture repairing ixviwt^etlpn work.. .,52.M 

FlDlohkng 4wul Decora' ’ LIcanio 

rlnn It.tt HOW EO Obtflin . .SSi lO 

handt'wan^s'handbooh welding encyclopedia 

Repair ’Werk- - U.OO AH Methoda tS.M 

HYPNOTISM WOOD. COLORING 

Kelenne of StM Finletiliyr and PaliLtiqff.Sf-SB 

INVENTIONS WROUGHT IRON WORK 

How to Make Pay . . . > > f3.St FYactical Sl-lS 

»KI> MO MOMKT — 

Juit rheeh the book! you want and mail the wbple adTorEilKmenL 
It la ynur nrd«r blank. When postman hande ydU bodka. pay ti|m 
tbe price and lew oanea poatoge. H outttkde the [/. S. remR wheh 
ordcrlnv and Include 10 centa par hptik eatra fur pcataae. 

POPULAR MECHANICS PRESS,. Rmhi p-lo, 3tt EAil Oularin 
St.. CMeau*. IIL 





FORDS AND CHEVROLETS 



CAN HAVE PUROLATOR 
PROTECTION" 



Thij ifi in answer to the many InquiriM that dome to ui 
from Ford and Chevroler owners. 

Fords and Chevroleia are not equipped with an oil filter 
at tbe factory + ■ * but ywur Own service ij now pre- 

pared to fum»b and tfiatall a Purolaior OiJ Filter ^ ^ * 
espedaiJf designed and ensineertd for these tun? fnhs* 

AND TOU COULDN'T MAKE A BETTER INVESTMENT 

If yO 1 are usini; a good grade of oit i gernfine PufOtltOf 
Filter will keep it so clean and elfecrive you Can Safely 
lengthen the lime becw’cco crank case drainings. 

Your Puro-lator wiU caicb and hold the dirt and grit 
and fine fnctaL panicles and hard carbon that set ties in 
Crank case oil . . , will keep these griading, abrasive sub' 
atznces Out of the oil fcream and away from your engine 
, . . will lengihEU its life and its smoothnesa of operarion. 

Jr is thew denructive settlings that wear out bearings. 
Score cylinder 'walls - * cause costly repairs and replace- 
ments . , . send many a car to the junk heap, long before 
its time. 

Tbe tost of a cnimilete Purolatoc Filter, especially de- 
signed fnr Ford and Chevrolet passenger can or trucks and 
LneJudiog all the necessary fittuigSf ts only f5.00, plus a 
small charge for Installation. 

It will pay for icielf many times over » . » both in actual 
dollar savings and in satisfaction. 

If your nwn favorite service garage hasn't yet been sup- 
plied with this maieriah [usi clip and mail this coupon. 

We will tell you how you can he promptly served, and 
will also Send you an "Auto Almanac"^ . . an unusual 
booklet . , . intereaiing and instructive. 

purOlator 

The Oil Filter on Your Motorcar 

Uccnieif Under SwBBtlond Patcnti 



MOTOR IMPROVEMENTS, INC., 

Newark, New Jersey. 

I am interested in a Purnlunt for 

Rebeck here) Ford Chevrolet 

Send me without any nhUgatiian, further detail, 
together with a copy of "AUTO ALMANAC.'^ 

Name 



Address.... .... 



..State,. . . 

Nniei Trucks and passenger cars take same mndrl. 
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Thtres A COID MIME 
FOR YOV'ZSXfr 



J'bn cf u Jd bi^nr Jrinini! Thir 

Jk-UK-J Uy itn^ L". ti. Utrrrmmc'bt 

lud Inrrelji FllUIui^ Ea 



PAY CASH FOR OLD GOLD 

In iir»rjir^l)i , hiinir hint olJ 

Wi'Aii<fan, L'lMiinji^ rtLuj-^, Lrwlir-^. iHuLdti. 
pw, BTr inu-tb Eitq 

1 41 buy 

ibriii ttfT m dill I VOr' UET 
HLUii: iMion [TS in. ri*ittrH.> 
l4rEucJulwT,M)U ijdT” NOTH- 
ING 1(E HELL iirrl i'fiiU tre 
VTirliftHiiccI »T¥ryw hi-fr. HiiiEply 
AcnJ ynur quriiii inv FIttfe. 
cctqki^lirtB- infiiri|4AE hjni 

ROMLEY & CO. 

915 BROADWAY 

Dept. J. New Verk 



Ilia 31 



NOTHING TO SFIL ! 



WANTED ! 

YOUR OLD 
TYPEWRITER! 

Fii/ ouf i6is coupoa — detach “ mail today! 

tlarnl Typewriter CompMty, Inc. 

Depirtment PW- 10 . 

I 2 Park Avenue^ New York Cry 

f I (We) own a finjert Typcw'JJtcr, | 

I Serial NnEnher PleaSc send me the dctsila | 

I of yoiif jpecial dJowinCp on typewrite^ traded in rhij j 

I AOCLth^ I 



NAme 






Scrwir 






City. 


Staic 











ACX QUICKLY i Have you a standard or a 
portable ia your home — one chat even long ago 
may have ended, its day^ of usefulness? Or per- 
haps a newer typewriter that hasn't proved en- 
tirely satisfactory? If sOp mail in the above 
coupon at once^ This special offer good for 
limited time only. 



^^^MAKE MONEY 

CASTING LEAO TOTS 

E^t LJiii cujitiiJrii' fulfil. Fqll eijiiigiihiibE t<N 
.rtriULt. Ill.iiJiit fur lli 4 vn ijilTi'mil flfum. 
Pkiull r<|r ruLiiritil. Mnt» nil llw btfi yrtq 
Mnat. Kbtji bfikJiunik pmfiLd tHIliiqri ILchi. 

i^Ie dMjirf fiv JL'HKVK C.^ifiTLEL -if 

'indrr mdJ oiiEELe wl 1| hu alitpiBj 
R I. ilujcjr fhiwiei iJ I'. 11. W4d 

MhIiIbn Uo&ti^k. 4 _a*s* UlvaEnErd. CulEu 
I'j-iii. rwiii rnCh rviiiMt. 

RapatMirt Bwqs., 7 D 3 Ohio St.p Chicaco 

FREE ^ 24 PAGE ROOK 



ICE-BOATS 



|K.ri’L,l. kiw-prirrtl WlneVn ElTEPii. 

T’T ■ MLAn KE-VACMT. 

®AVE MDNlY Tiy titiiTifliif jn>i!n «.rih [■nr ComTib-E^ 
iiid NiiN rti- pu^-rfu Htkrt 



K 
NOW 



^nd f iTfr ktLT> i-iilif fir 1 b* Ar*E 

j-B, Pxy ■* yrm bullit. Efiirh fw Bl uaiTuli-d 

•rlrrigiiTr PTI'^ &La£ |kll uf UU^JITiflli^ QlLifUfL 

■almiMt I'l , _ 

MEAD GLIDERS 

Dapl. 10 b, 12 S* Market St., Chl-caga. 



ROYAL PORTABLE 

Finest of home<‘Siztd iypemriiert 



You don't have to Icam to 
use a r^Oyal, At ilskcyia you 
type easily^ naturally — faster 
than yon write by hand. 
Standard -f-bank keyboard. 
Many exclusive features. 
Handsome. Sturdy. 3 
models ... 3 prices. Con- 
venient monthly pHymentJi. 



Only < 33 » 



to $6o 






HERE IT ISI 

The uni\t:r.sal mill- 
ing .ATTACHMENT 
' for your lutiic* Ilna spirjil 
head. Cuts— spur, bevel 
and spiral gears. Dif- 
ferenti^ and eompriund in- 
dexing. We show jTJu how 
to make this ^'LATHE UNI\TiRS/AL MILL- 
ER” on wtir oisTi lathe by using our PLANS 
and CASTIXGS. All kinds of niLlting and 
dividinir eftn he ilmie with thta machine. Thent im natMoi^ 
like it on the market. Write for infri'rTrLntiO'n fthfl ipriea. 
You will he aurpjiMKt at Uie Himpheity of cotutrurtion and 
Iqvr E 4 J«t of CflatingB. 

CULVER ENGINEERING CO* 

U 20 -J 0 H. Spring St. Le« Angtinf Cellf, 



WILL YOU WEAR THIS SUIT 



and Make up to il2 in a Doy ! 

let me send you thle HneaK-iVJnil tullored milt FBEE 
OF COST. JEL‘!ir fulLiw I 3 ]y flitay nJim and ahiTiw the 

BUjtta your MDELrlR. :\Eakenp Eo |ia tu a duy eaflJiy. 

Ha aEp*rl*inc*— fiD can waiting noceitety. 

. I Sarafllca— FREE OF COtT 

M rile tmLiy tor I Rf^K deEaHm. ^CTri aL flAJfPLI ?3 
autl >ure-llre' ninnev timjoif pljuin. FoeeeI ciomuper. 

tjIlNflng C,„ PrpE. N' 3 l« 

Throa t St- — lE. 



Glazed Pottery Made Without Molds 

hlnke beautiful^ ^loredb (duaedl eoEiErete pettery. 
WiuhHhIe, cvertpeti n.!^, ^ No 'Srperienee uetKledC Com- 
plete pottery pluJite neinjc no jtlei144» power or caeUy 
tootfl, muking 2.500 iUlferentdEfligikii bird baths, 
iaro. etc.r ooet leea than one mold hy old 
lutLnodk, Ujw only Hund and oe/nent. Money 
nuikiitg hueiiiese. BoDk, coIesf plate, etc,i lOo. 

NATIONAL POTTERIES COMPANY 

HierthanWr R»d» h Mlwiupillff M Inn. 



BIG MOMEY ATMOMEf 



Experience mmecawary. Crow yew 'round, 
in basemen Idle placee. 

MIlSHJtOOM CR 0 WEH 5 ASSOCIATIQH, K 413 H.'chrk St Ckmga 

1 PaIM 0 DEL 5 “" 

Gri 'tfiit .fiitiJat r 4 V’hV <*t 

Pt«i|,c Vfktfii:. | 0>4 CMiipa IIJFd. 

iJ^Eia fiii-lnji- W[t 4 Ik [In inn) for yDur p^nT. 

Itin HUKOUV m DWgDai in., hdiniKlh. Unfiu 

>NAW SUPPLY COf^ 



BargU Inn — A rmy, Sport Coodi, Flr«^J 
ATntH, CEoilSei, BEG, Send lOcfor 

[iCw CAbilug, m be r^Hmcd otu Qni ofJcf 

Army dt Navy Supply Co. 4772 brfter St. Kichinond^Va. 
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^{JJPS'-liere^ fun witli 

Chen* ’ cf*!* V / 





Gpt CltiCMrUAFT Junior 
surjirlee your frliud.4 with 
Iraliltuma; nuLhi' ink, ilyi- rloitl, 
pour r-olorttl ligolii frncq n mhuiEi 
UT J.iUhlh WatiT, niul niun^ cnor^ 
HirlttltJH tscpctimMnti tiuit will 
allow you fiHrtn eiljout 
latry. Ifa lou of fun. Si-flJ 
IQc; now fur nUKMt.ftAI T 
JiiOlof; II Will IntrcdtiHJ you lo 
the tlilbFtH you eim li!:arn W'llli a 

llirKC CRKMCRAfT OutUt. 

The PORTER CHEMICAL CO. 

A4113 t*r04p4PE Ayc-., HBflcfmiawo, Maryland 




EE grinder 



WoEffhs 

ono pound r 

Plui In nny lltftit 
Eorket Ahd do 1001 jobn. 

Dd wwagr wllhtlDW Kand 

irarh.. Rfldri'jifr Liurt., L«ip ngi nJrL*^^ , 

Ijmli^ r-bi, IRh WBA''t 

rauh. fiY "liijh. IhiIiit '>f ni'.il lit. IMml'-H 
A.J A- rif [>■ I.' IJt^Tn I3I.I5|IU 

|i. pn On^ir w 3 dijf trliil . . iiillui;t|uo ^ 



juii4aDlMd. 




iMi»aal A. 

$U.50 

D. iTa. 

MMIh j Whvil 
ihfepta Fr*v 
Order todvy 



LARGER 

SIZE, 

Ill-Powar 

(Model £1} 

3 ibfl. 
17, mo r.p.m. 
tJ.";. F.o.u. 
Ctalc^o 



fP« WHMf 

I n 


'fl 

J 


1 M 

1 


V 4 ri.ABLf 

y A 






f C 


^ IJ czSs 



CHIC.AG 0 WHEELi MFG. CO. 
IAB S, Abcrdetn Si.. Chlrago, |)|. 




For fishjnir rtcklcn firramis, and houscholcj appliancci, prcvrn« 

UJSl, A pc r r’f r ' hj±ti ituT e (xjEi uh , never ^irui ia odo rl c-^a . sta inlcsE 
A hiiitdy eoj7, JSe^ pofifutiJ ifJcatiif tiinnot supfriy. 

Win* E Nyc Ti]f. Dept. M. New Bcdfard. Masi. 



HIGRPOWERED TELESCOPE 



aCHUlifl SRVWVlVCOPtB mr amaziho PRICCS 
WmI VNBrf^l Iq RiubHeb fmw 

13- Jun4 t^Bin tPhwrlrfM-. Ctl] bi^iti''H rtmlifTiri AU 

ra* tkmfl AB HiwkBl Wikl-nJi A b«ie-k mWAJ. fl ■t'nlpDU. 1 * ■ 

Ae'PFM. a ft. Inur.. Finn ^IlM<b llriH buifud^ 1 

be "n -i- 

VnL.nifcm.i1JX Duly lljog piirtU „ 

iwlil. C. O. D. Ui inA. •r«Iyi 9mwmf^ 

* M CQ j b ■" ' " rmmm* 3CZ Tm\*vcmw^^ 

1 +0*r I I _ Clhi»EIni' kbavn Jiu.'f niniE ■Hnttl'til. 

1 — d*«f*iUe*J t[» K* VOP limr* butrt |r loi- 

* t t f^ee ■od plu^r* HI lunj. i [lowar- 

I-" lrn#i‘i, Lkteb fipJd. ItriiidKi puwifM tninuiM^EM 
re.ii.iim- Uidr II BH IT. itp^. 

BROMNSCDPE Co. D«pt. U*M Il4 Fifth A V«,. Nfw York 





CUJQtdEtl 



FUBEfl A Pr.A^ICMIXttUr. !J|Y TOANV HAAOSTIT flORFAry. 

■It .jirnunih and Sll* *11 rr^cli. It 4i»r le BpplHil J* tuji' iJiM-*n... 

«"nTJ piTiiI aD nntithi. rtT ■irer lir jt'Bn in uh- luulitd- all otrudit liim *juU lii 

OFFERS BIG CARNJNGS C(>^rTLttiTP .nwirt cmi. »{ Rd i<i iiib 

, ,, , .L yj- HpII li>» »p lo Mf. Tlw (irnfit 

flp "iiFF iiFdTr wftrn paF* fnJkphlaW. Sturt umr Jbil net whsb- ilkut uf larHo oniiti. 
kn jCfur iHrttufjr hj inririouic drniuid |i< (i^m 



■Bd lji( ,iJTHrjkB'*iql.4'Bni^iiii, umpikitB. MikrKItw 
u[l trlAj - 



Write ta ' 



drtMil*, 



IVnUiiPj 



irnlohrd 



Colorcrute InduttriH, Fite. 

STO Ottawa A«*« Helland, Mich. 



Ikfnff) every home 

Can Have This 

m«Aoe£cnAAAIR[ONDm 




Better Health, 

freedomfram Colds 

WARNING/ 

Avoid Hot Dry Air 
and You PREVENT 
Sickness 
Fits Any Radiator 

ORDER Yours Today! 
WE PAY POSTAGE 



R 

2 Gal. Capacity 

• 2 WEEKS TRIAL 

• MONEY'BACK Guarantee 



T CAn-AII-l aul (1-niaC.lcd.Dy aiipiillcB niQlptuir tty eontlnu- 

UI4JI flvupuntlinj], TItC hULlcr itlti air lhr m-nir muiiturr you nt'C>d- 
bHrirritt J^iik m Lo-t ALF Thec'n lhr IriiuiDn ritIriM a/iJ BirLTieH OTIi 
QomnLoit in wimeTr ItiAVE:^ itvMiiiy ua yitur cual billii. 



OiltrlbulDta Wanted — Wonderful Opf>ort unity 



MAIL THIS COUPON TODAY 



! LANTK>N A WARNER, Dept. C 29 


yiji;ck 


IlMiJJBLcir Thick ih'hI 


i 3e 0 N. IVfichiKBn Ava.* ChicB-n-a. ||t. 


n 7 


fl 


El in llinohral 


i Oenllmni!ri!: ! 


O Q 


a 


Dan 1 



I Ne-riil PN» i>TtF ri'APT.Afll A!f rOivill-Eianrh-. 1 wall tl^ it far 3 Wfrkit 

I undiT [cmia cif Tuy Motivy-liiack if utii w.iuni»l. 

i □ S 4 . 1 U enrliwd. □ litimil C. O. D. 

I MairitV. . .. , 

I >itrwi t. , I- 




.,-... NiftEr , 

'YrtU FritT Irtitipy hy □rtlrlinC 3 r’AT'TiAl IIS fnr SD Ofi 



tudil 

dtTtktgniefi* lit >'.n.rii. ]£xdlB' 

bItd uiti elrc^iiLrul fuLima atta 

uw ftapdfiTv frir Uabtneia, ■LncicClii dnruDI 
dF oBBewlalTi Euily jKir±dile- .Loie irUrsder tan 
roarMlf trattlEainreof knewlpy rU pibciutlt. f* 
ts KwlatlBwtdaiHiiwiuiratirrtiaurueiiu'eai'Ti 

MEAD GUPERS 



For FISHING 
CAMPING 
^ HUNTING 
k - SAILING 







WAGON MAN 



—We Funiish Capital.^ 

A ^At rcsponebic, successhiL 45 y^Ai old company 
nuw mokn tnus surprlsfoff oner to bnneat caeo. irttaat 
t*o cBiiltal tn m«r«ltAnd]sct 1.CL us elATt you In t pemo- 
DODi. buBlncsf) UiAti YOU own and control for yoursetJL 
ItCOOtnoan Autharlrad McCannan DaaUr 4IHu hgildlo 
the CDinblcte MoConiHxn Line — no tape. We Ananca 

van with ca«n Plata «tach. You extonq ^cdlt tP ypuC 
irfcaEla tuid customers wh^n qnil |f you nlcoaa QAly a 
ccrloJn mndbO' of thoiiG 'tstock f^irni^hedl^' ;[i^qp€iidiJDas 
are open. Soch due ofictti u bikkI with a clmuih! iU 

ivutioniobioq^^ la IholKonk oVury Weak. HoncaU sttni/ 
men who write promptly are nssumi of llrat coasidera- 
tion. Wrlto TODAY and btk for «[Kelal ofTcr. A(Jdri.-«s 
McCdNNON fc COtWiFANV, "TliC Houhv of Fticbdly 
l$ervleD''. DathGE KD. Wlnana* Mlnnaiati. 



TrAo« writ In it to odvcrtisern idcn.^c fhritfiou Popuf nr At cchttntas 
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BUY NOW 
and SAVE! 

Watches arid Diamonds 
At All-Time Low Prices 

ACT QUICKLY! 

When Present Supply ts 
Gone Prices Must Go tip 

BIfY BOW^PAY LATER 

We pliin for the futuren mJ 
snnietixi^ ugf* we 
for AmOtllidilri tiiianliticd of 

Wh, tehee *iid iHAniniKle |i:m- 
(wt deprewlon priew. HeA^Tf 
tai:tkticin+ difTerence in foreigii 
QZi^harjRe analn^ bif! ltdvanfne 
in labor eoe-tSt and htither 
fjociModity pricea have jdreiMly 
forced prires up — anti they 
inuHt go" higher* BUT wi<] 
BOUGHT BEFORE PRICES 
advanced, ail4 TFe p«aa thin 

iaiidug' on to you^but yuu tmut 
not pfomptly before wntohee 

nod diamonds are gooe. 

We Sell Nationally Adver-^ 
tised Watches, Diamonds 
and Silverware Dlrect-To- 
You on Easy Payments 

j Th ink of it— e^'en with th «e low prices 
^yoii chn stiU UBS oyr eBJsy p«ynieitt 
[' plan to bm' a watch or diamon.d. 
There is no reason now’ why yon Oan- 
nnt own jewdrj>’ which you know in 
tha beet^ And whi«b you cah be proud 
to own through the yearn to come. 



a Month 
Makes It 
Easy For 
You To Own a Valua- 
ble Watch or Diamond 

"We trust the tipple who buy here 
and AS a renult you can enjoy the 
pride nf nwning a Tenlly (ino w'Jit<:ihT 
diHnjond, or hilverw-ar^ while you pity 
— by our aipeeial ensy "Santa Fo Way*” 
Wd have retiio%'«d every obstacle. Send 
now for our FREE cnlaJiog while our stocks 
laat at thcM prices. 

Write for FREE and FREE 

be^ivHfuI tirealtir litustrating Fine 
Wiitehes, Dittmondfr and SHveru>orct 

SANTA FE WATCH COMPANY 

Dtpl. A- 6 p Thomai 8 ld|., Topeka , Kanui. 



SANTA FC WATCH CO., 

D*pt. A^G, Thomsf Blda*. Tapsha, KanisB. 

FIo&j!4i Mtid mB the ealAloff 1 have checked. 

ItaLlmail and Dress Pocket WaTchm .... ... □ 

LAtllets' and Men’ii Wrist Watchen □ 

l4ullas' BJiil Meti'A DfAfidund RlngH, □ 

N* A M t. .■•r-r + .- r*,-, + *,-, + 4.,* + .,P + .,l-, + .,* + -ir r 
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ADDRE^^S 



Increase Your 

Earning Power 

Apply time and labor-savini; kinks to your work* 
Vaur cmciottey will noun be reDogriiie^i and you wilt be 
in Hup for advanceiiient. 

[f you do mnehiue ahop work of any kind, Bhr>et**rnetaJ 
work, painting, carpentry, aulo Tcpairing, farming, con^ 
Crete w'Ork, plumbing, eIcctTical w'ork, w'diUiig, bujldiuB~ 
ffl^M work, eeneral repairing, tooi-makinff, poultry miB- 
iog, tnavonry or homo repair work, get this 

LIBRARY OF 3600 

TIME AND LABOR SAVING 
'DBAS for shopmen 
AND HANDYMEN 

RECENTLY PVBUSHED 

SHOP 
NOTES 

for 

1934 

480 Articles 
530 Illustrations 
224 Pages 
Price 50c 
See partial Hat 
of 

contents below 




Inctudfog the new 1 f*3t Issue ilLuntrated above, there are 
eight volumtia la the Shop Notes Lfttrary of 3600 easily ua- 
derstood atiort cute to everynlay Jubj^. Here are Just a few 
of thd^sub]«cts taaou from the latoBt ivue, 

AUki 'CkBiJ-Shrfi Cnak- 
TTTiHi iatv 

Air OfUjpmKT, SedbII 
UkuddBir IUimIm, 1‘rkki 

at CuiliHa 

UiltilaBW, UtAignmUt, 

Tuf WVi-iitaip 
CAF Tr«.t,*Dllt«lBp, 

CImUIi i >4 PitliHF L’fiJt 

C’<j|Fn T«fat*, I>tjb b, 

OrUlifrvB, Wbat Tipii 
Cu Da W hh 
ElpelronliiHBr Titk 
Loflyii, SIm BBd 
Dullirn 

Tub. Biiun* 

thwi Ei>t 

rin-wi)- StFnil*, S-ibL 
Ijw 

?urrBiMfl DnJt CcrntTiil, 

ElivIrJB 

CViinlH]. TcmIw, Binpb 



IVfKiiiiil, for 
'ElF'>ninrriiif 

1 1 niff? Trim nwr, ElKtrJu 
JllHK, Frb&ti tram 
}£ D iv«i ma.i O t 
stfiiiiii t*4t, 

TrIrLi ^ SlvM^a'Iu 
lMM.h± TOo 9 h , 

IaiIw 

NbUf, vt 

kW 

Pp-latinf Tc7iir Uddw, 
TTieki of 

rVBFb, Aetuntfl lloli 
RiJtar FntMiiit Tilila 

Bi^Uitfais, Jilii bp 4 Tia- 
lurti 

a’pT'Pr'eiiiii'tiiif. Baatb 
wdlb Frliwl DFurc 
B^n«i,T'rKkicl Driirliiv 
Bkadbtflilinc Liakt 
Work, SimiiW Gun for 



tlALbr- t'*t 

Sttvsl] Sftap 

^wbuMv for «U Pur^ 

Bcrrioi DkblEirl.AlATEJi* 
Wiiiaii^tni 

Btvrl B«]f Otn ii> M** 
rtbne Ehcip 

Btirhi-f* DrlAtlFr fftr Fift* 
HhlBc klvEal 
SniuklMc BtuuRdl 
SLEutarmi.. lkiilE-n<.JM 

1i|«iv]r Doif 

Afa-dirniiad 

STtr^-rTtp 

Tabli, ChBiriiS*, I«t 
U rine RiMjni 
Vijp, Oiatk Ae^Uic 
T* 7i#.H>Jbri , l-TLnJ. 

W^f r ItWi rfe *rr, (w 

.pBiUil QII|U^ 



Each volume oontalnfl approTEinately arclelw and 5Q0 
lIlUfttratLoru^ and has or more pages. Tbis norlvaliid llhrary 
of shop helDH may be !iefvrtd for a limited tlmo only. After 
the prevent supply of books U eihnusled tbe offer must be 
withdrawn. 



TVhcH tprffin^ pJdOtfd mc»f ion Popvtdr J/echonica 



* Send Mo Money 



POPULAR MECHANICS PRESS, 

ZDI £. Ontarla St., R»Oln 1 B», Chicag*, II 1 « 

Send IT1P+ OB per your offer, the loUowlng hooks. I wtli par 
poetJnBii fiTJee and "mull amount uf iiq4Laae. My moniey wtU 
DC refundod If I oin not Batleffed, (Cheek what you woht.} 

□ UM Shwit NbUi and Lath* kandh^ek, bm*h fmr fie. 

□ Shap Nat« Llbrarf (4 vefi,) t].S0. 



Name, 

Street aoil No* 



City,,. .State, 

* C* (1* D. ajrpUiM to U- attd pOMJE9riDni OnTy, 
EUtv?lEre, remlOaRa! mvsf U«cd?npanv order. 



If j/Qu riiUt* 






POPULAR MECHANICS ADVERTISING SECTION 
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Mortising, Routing, Drilling, 
Carving, Sanding, Shaping 
and Surface Grindinq Mk 



This remarkable new^^Dclta” Bench Drill Press H 
is really seven toob in one I These arc the major 
Operations you can perform efficienlJy on this amasinF; 
7-jii-dine liiolor-driven tool vrhich is huEtt to stand up 
heavy pradnetjon wnrk — ycl is priced so W as lo be within 
(he reach of every hnijie worfef=.hop owner. A brand new “Delta" 
znodeb a (|uality lonl Lhroui;hoitt — 'with numerous intere^itinit 
ieaiuresn Fur full dciaib maiJ the cotivcniGut coupon TODAY I 



A Complete Line ^ 
of Motor - Driven 9 
Woodworking Tools! 

"Delta" Woodworking Unite arc conven- 
ient, portable and cenipnct. AJJ une mv-mH- 
able jti a lurtEc variety at tombinntlonH 
nml at jurlvea to fit all nectls. The ^‘Detta" 
Jinc inciuflcg : Joint en„ Band Saws, Scmlt 
Saws, Circular Saws, Woodturninir Lalhas, 
Drill Preanes, Darinc, Routing, Sandln^r^ 
and Moriiaiiiir Attachmente — ^and a full 
line of aceeHBuricN, 



Sp«eial Fealurel 
Include; 

Free- Floating 
Spindle 
Sg|f-Sv»ltid 
Ball-BcaHrltlS 
Hulkf Tilting Table 
St urdv Ftael Column 
Heavy Oradulled 
Quill 

AdJustablei 
Dcfith Pninlcr 
Micro mater 
Depth Slop 
I n hangc^le 
Splndhii 



Vdirll Iw nntnnialicd 
lit ilio roniifkibli- 
low prire uf Ibis tine 
eiiahty u^ut — nne- 
llilrd i^f tTte |>rir<c at 
tvliirb. mqrliinCiS of 
this yallhre Mrcry 
□Urofuq. 



MAIL 

COUPON 

TODAY 



Qn ymjr name will her |ll»Ccd on the [iiHIIIok iLtt 
to rcccU-o Ihb IU 35 l>rlta fAtsiloR wltHijui tie- 
lay, EophiiMninly 10 rojitrt ttomo utut ^[^r 
Bonk or Pmrricjil Oelin BmicctAi 23 imu'eH or 
acw and n^ivel thlnRii tn moke, u lrb over ioo 
btne ijriiita. vorkini; itrawlnirH. phutuirmtiFis 
um| LlfiMtnitlniui— anil CM>biptatc [(jrMt|r>njt 



MOHTISI WO 



— 32 psff* tmolr 

Ileal Delta Bmlert*"' 
flf — crowdotl with new 
III and "out of the nrdb 
};} nnry ' ^ thli w to nimke— 
ft! Wltll over too workhno' 
/'/ drawlnsR^phoLottraplia 
M andea«i'-t4-u[tdFfNLatid 
I'l lUustratlDits. Sunpk'. 
I Domi^eLc iiier.rnrtluriB 
/ makeevenrnru/rctMJty 
f to fuUiNW. Even' wood- 
worker ntiDUld have tiiin 
book. Send only lOcuntH 
with fouiHin. Hook and 
IH35 DelUk CAtoluir. wlU 
be niiiUeit tKMttiakl. 



^ItOjEcu 

"‘“’-I™!? 



IS delta MAMUFACTU RING Cd.. that. A 1 C 34 

377 S H. Helton St., Mllwauhat, Wlicantin 

I onnliiNC Uhr ditarups ur d>ln% for whldi plesJ^ eend me one copy of 
"'J'met|vji4 Dvita t’TOji'Ctk/" Aleo me on ynur maUlne !|aC to 

reudre |1ii3A fM'lla KilnJnir uf i^uallty motor-driven woudworklus toula, 

Name , . . ,, . Afl*?., , 



Addritbs 



State 



iWioi icrifiti^i to cidvcrUscrs jtlefisc mt'nflcm .ifccAanlt:# 
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POPULAR MECHAKICS ADVERTISITIG SECTION 



RADIO 



# holds great rewards 




for trained m e n 

Almoil In a decade ladlo htm become a criont 
iaduatryd. The opportumitiea creoied vnD be 
eojoyed by trauiH men. The IntematiDiidl 
Correeponaence SchooLA Badio Couie*i pre'^ 
patad Dy LeocUag ovitboxitiH and eanetoiiDT 
reeieed. will help malte yon a Uained monl 
A foBcmallng biKli— 



ELECTRICAL ENGINEERING 

— A Great Industry with a 
Great Future 

The e*w eoUTe* in Electrical Enaineet-^ 
ing coTen thU faednaiing Bela that* 
ougltly> ti you are }uet etsiting at ofe 
portly on me way to a real paying 
'lion, in thic indoelry. Ode new couree 
g* the hroadeir knowledge neceuarf for odTonce^ 
mtn£ The coupon bringe complete inlormatiQn. 



MECHANICAL ENGINEERING 

— A Field with a Future 

This couree hoe enefEUt achruDcereent to 
hundrede of amhitloue men# mecbonlcap 
drattflcaen, blackemithe. ioundtroeUf 
pallemmakere, appreatLcee, ond me* 
ehanJeiil enoineeiie — men whe wanted 
to get ahead oud to earn inate moueyi 
You wUJ bbodi ae tb» bare found, that 
etuolHog for on L Coune ie on 

inTeitment in a Bigger Future* 9ee the 
coupon I 



AUTOMOBILE EXPERTS 

ore always in demand 

The rapid progreu In Enanuiacture and 
sereice ol the modem milomobiie bringe 
new o-pportimitSee to thouiands oi ombi- 
dons and forwfxrd-loDldng men. there'e 
edwaye a demand for troaned men* Tho 
new L C, S. AutamofUe Couree wiU 
make you g trained aonl Th# time to 
aul is now* Tfee the coupon* 







tNTERNATtOKAL tORR£SF*OR D ENCE SCHDULS 



BOX 5531 SCIANTON, FEMHA 
Without obUgtrtlan, eend me fuQ. infonxiatioD on 
subject checked below j 

O HADIO n AITTOMOBHX COUBSE 

□ electrical engiheebing 

□ MECHANICAL ENGINEERING 

'^Ctaortte Conttrudfo* 

Rudlrri Shoii Bluaprinti 



Civil Engtimrine 
> DIomI EngllM 

Eqdhno Operstlue 
fl *f rti«nll«i 
Chomtiry 

EnolAwriflo 
3'PiylCry Firming 

Nome 



Dreftlei □ABcouhtlDfl 

Unit EnglUli 

blflSNrBhll 

SdvirtJiiia 

itow Cund Lotttrlng 

Civil StrvlH 

Hltb ScIm) 

4Er Ctirdititniiig 
Innnting Pitsntlll 
jAviitkn Enginn 



Addmss- 



; 




^nultiTTvrnil Fitf I be iiubIJ dliTpi firr -dr'kiid ejr 1 

mumritTl^uid (sfiKTV'^i ipikkn llii* iaiaiin|[ ki«rf«Lr 1 

Cosnplrte ■ulU'W^Lbia U)lH -HHKitHjJiii jlide.m(. 

3-^* rliUi'liDf JiTtreL 0'' nrkiC 34 '' [tt. FwiiJ. i^BpirTT 
il.OD. BtUiiwr4>n pfME^&w CrlJ. Or L-ii bn Tnr wikhI'-i idrn-* 

\itkrtiDHiJ*f.ir iiiUjbc,crlBdirUi HiidiBi. 

Ofijiir frnn kd 4 t DBbd BJifl Imva b eBmj>trta mn^LBe ttwip . 



ELECTRIC WELDING OUTFITS 

Cmptre Electric Now Ofterf ■ New ElectrsHi^' 
U|ht Socket Operated Electrk Welder Capable of 
Dolma Preeticai Electric WelcUnip Operating from 
Amy uo Vott SO Cycia A.€- Mlhl Sachatl 

Tbr Dpe iranii'crnnrr typo ELECTIIARK wrldine fputlit timw ■ 
■PmibI TTSidform^r o( hiehi diAcimer, ta flik^inf-jutions 

by 'U'RHTt>i''GI1i>l-IR1S- Tim tTUifixrmer ii Enxihnd by ui >ir blut 
(rnns ■. inDtnr ^FiT-TiV lUltyviiie bicb OTBiiaaili eitbaui tlam- 

Nir- A brief wr-lilinM inirr^at. of J.^*) AmDrrv* m BvaJlBbtfl-, with, e 
eonfi ciuJiLis rmtiim cf ?5 Ainpcriv, I5^iEiMii4 frpen lln# MrBnttB* 10 
14 *nLpcrce nr iow, 

Tho nrlilEiif cnitfit 1 b COMF1.ETE* ■•'TBrytliloe 

n(tf<|,»d H inoludi4. mrli m: WrldrrB sanlmT eunrlmriU ai D*rbua 
^4 nift*llu7 ele^triHitn, i[M*ciBi dLLi/CB far mliline Bud bfUilieL 
tnild-^Ewl pnd oLhrr £iJr!r nxJ malgf IbIi br otil^ h r*j |jie ro d iJ LJlwiBl 
qilick'-BT^ Bcldrr. rla. A cam|> l«i* ILLUSTRATEtl INSTRUC- 
TION BOOK riiBblin suychoo lo an«rkL« i]hi outEi tlmply* quickly* 
CBsIly. You rBh't luBc Ob buyius ElMirufc for — ^ 
ELECTRARK 13 OUARA^iTEED SATtSfAOTOllY Oil 
YOUa .MONEY HEFtniDED I 
A wfiitiiii itumUM U sunpLird «it}i eseb Elfctrerk Weldiiac 

Outfit. 

The Eleclrark Welding Outfit Is Priced At~ 

ONLY ^3522 

(Ab s spociei. foaemipiin to iImbd ardBrliui; direct Inmi tUa x)* 
TfirtlM'niBnt wb eiU Ejne^-uay Bhicuine nbrn te w kmLil SrpL 1 £ 0 l 
No C*0*D* oTti-Br*.> 

Ordar dlrvct (rnna lh« iMifenufeeluri*r or und itenp for 

^rruliB.rB. 

EMPIRE ELECTRICAL PRODUCTS 
Rok 2£5p Spakane^ Washington 



METAL WORKING 

LATHE.. 






AMERH^AM MiCHIME*TQQLCQ*,Pr|ilP,Z^Bfatdwy*WtwYork 

NOW fciilf'dOB iriib TELL TAl.E TESTKitH cun mt 



EjOiarn IdCBIS trouhlcs taaLriDUy. cpn'C f^L 
euh cylbidtr wrerAtfiy. For ell tivtimi, benra. to- 

eiBcB. .Sbvb tinitf.trtml'ilB, mojiry. Sat fcif-'lr>’L pLolnxei-DOi 
a.$L54>: 12. 13.00. OrdM ^ftuTB r iwimy . Afnli vfiilel, 

TELL TALE TESTER CO.* S1»-A, Buclunen St.* 
Lob AngBleiL. CellL 









MARVELOUS NEW LAMP 

Cuts Electric Bills 

BRINGS BIG PROFITS 

Scisn^e hsi pruduerd this *^'MU8HR00M^' 
lllhtlni belli that livei tht lUyninttlen of 
a IS& watt tsRig, jf«t utA onty IGO eatti 
of current. Eviry itnTB, eAVc*. fictocv buys 
•lx to HVBTsI duirn et M tine Cult Ughi> 
tnc bill* fay qne^thini. fiueren'tBcd fur 
IGtND burnlrig Noitre. Rrguler H-ice fL 2 fi. 
You ltd tw BiOr Ceil mu unl^v +Se. 

ZSc for Sensle end DMallo. 

TH E MASTER LITE CO, 

Dept. C H 14 11 * E. 2tr4 H. V« 




AND 10 STAR "SPECIALS'' 

R.C.A. liceuad ^QinD Mndel md Aatomobils Radiae end 
Dur to 3TAR luniB bidudlne Cbnl h[ 4 Silnr. Mbu^b Wtlel 
TVateh, Etrcftle Chin* Ceiffle^ Wiit. F'uhinx T«klc Onifli. 

I ehiii.f Sc4, & ritb, T«bW -ai riiir*ljx J T)l>^kx IMr'a 'Wtirt ValtiL 

Bnd TrtTi*HBB B"« *JljfPrm bwht .itwJuiHy PHKF •■te Btir 

rAlOa CA.BI> FLXK. Thii Lli* ^bportBnllr 

ygi# — jBBU 1 A p 144 Miih isr}i B-wb l*kr rBUTPrif. Errir Mmr. rBr^wnir. 

■nir^. Icjd»". rlnb <ft ledi(fWu«l BBeU IhuB m^nrltiiiB nfw 

PREEB.CJI. LICENSED HA DIDB or ear J4 HTAH iIbtm. 

WRITE TODAY FOR OUR 3 NEW STARTING OFFERS 

e^nrt qf ™* Ri^lUnE *XIi bw P**“- Writ, far tidl In* 

fornqihn ynn rbn btiJ uf b 1| *4 th*Br ptuii. 

MLUII.I HFO. CO.* Gepbin*. 171 W* HeaiMH GHcw, H* 



papuLXR MEicHJkNicff m£55i efUrrrcD in u. b. a. 






WITH 












•> T i 9^ 















ALONE 

* ■ 

IN 

QUALITl 



%> H lij^l p/uij} .j/fwJj jiJt !// jidc ivilk 

ofhcz pumps, kui il ^iumL alone, in maliiip e^ie onhf 'm^tj h ^ 




■THYL CONTAINS SU^MCIiNT LEAD (TETHAETHVL) TO MAKE tT THE WONLD'I OUAUTV MOTOR FUEL 









CLLSWOBTU VINES, JR., lha sptrclacular ^oung Pasiid«na alhtfrtic: Hat wKa held* the U, S+ National 
ChamplDnahip* for 19^1 and 197t, and hat itow iwvpt through tho 19^4 prolD«»fonal ranki at wall I 



You 'LL enjoy this pleasing 
Energizing Effect" 



When you've used up your en- 
ergy — i«mukc a (.jmcl iind nouee 
htiw jtH4 feel your ikiw of ftsHU- 
ral energy snap back* 

Tills cxjx'ricnce, Jong fsnown 
to Gimel smokers, has now been 
conhrmeLl by a famtms New^York 
research laboratory. Camel smok- 
ers enjoy a positive ^^energizing 
efTcci'*,,,a hLalthful nad delight- 
ful reJeaseof natural, vibrant en- 



ergy* Millions have found this 
to he true* A typical Camel ex- 
perience is tbi^, rUsM. rirth V^ino, 
Jr* speaking — 

^'Championship tennis is one 
of the fastest of modern, spon.s. 
After four or five set.s, you somc- 
tjmes feel that you fust on*t take 
another step* That's when a 
Camel uestes like a miirh>n dol- 
lars. Camels have a refreshing 



way of bringing my energy up 
to a higher level* And J can 
■smoke all the f tamely I want, for 
they dan^t inierfere with my 
ners'cs/' 

So, whenever you want a "Jift,'" 
just smt^ke a Camel. can 

smoke them steadily. For the 
fiirer, MOKt^ tiXPiiNSiVB TO- 
BACCOS hi Camels never get 
on yQiif mtws. 




Camelj are made from linvT, MORE 

9 expensive tobaccos than any 

other popular brand. 



“Get a lilfl 
with a Camel !“ 



It. J. Itej'UOltU TuMcvU Cuiiipujy 




